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PREFACE ,

.
The Scientific Manpower Commissionwas established in 1953 to collect,

analyzesand disseminate rel-iable information peAaining to the scientific and techno-

logicalyanpower resources of the United States. In the early'1970's, an increasing

national emphasis on Iqual opportunitids for women and minorities led the ComMission

la compile statistics related. to women and.minorities inithe sciences and engtneering,
I

and ultimately to publish that comptlafion, including data on other.professionals, and

to keep it current.*

ThiS reimrt focuses on a study of the labor force participation of women

4
trained in science and engineering, including the rates of participation of various

groups of women, ehe opportunities for participation in science and engineering, and

the reasons for wiihdriwal from and plans to return toithe.labor force.

Inspired by an NSf ftnding thatmomen trained in science and engineering were

less likely to be in the labpr force than were all women wilth similar amounts of edu-
.

tion in 1974t a ftnding now known to be erroneous
C.

npowet Commission undertook to'investate as niany

- the staff of the Scientific

data sources asmould be available

er.a period of 18 months, and to contact a number of individual women.to learn more

about thejproblems behind the.statistits. Tm
Our thsk as we saw it was tolearn everything we could about :labor farce .

particillatio of women trained in science and engineering. In the process, we found

some Tr-Oiling Oestions we would like'to see investigated further such as the relation-
,

ship of a spouses' 'field and degree level to-the labor force participation and job

opportunities of married women 4cientists and engineers. Our,principal finding - that

women with trainilid in science and engineering are more likely than alf women with

0m4lar amounts ot.education to participate.in the labbr force has now been'confinmed

by a revision of the NSF data thatkinspired our search. We believe the study sub-

stantiates our principal recommendation for better statistical monitoring-of the numbers

* Professional Wonien and Minorities - A Man ower Data Resource Service, by Betty M.
Vetter, Eleanor L. Babco and Judith'E. Mcllntire, First Edition, June 1975; Secomd

Edition,'November 1978 4
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and characteristics of women in the science and engineering lattor,Corce, so that

. progress t6igard utilization of adequate numbers and propartials of women in U.S.'.

science and engineertng can be accurately measured and ultimately attained.
4
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SUMMARY OF FINDINGS -

ALTHOUGH THE PROPORTION R WOMEN AMONG SCIENTISTS AND4.ENGI.NEERS REMAINS WELL

BELOW THEIR WOPORTION OF THE POPULATI9, THEIR SHARE OF EARNED DEGREES IN THE SCIENCES

IS INCRE6NG STEADILY..

Between 1972 and 1976, women's share of earned science and engineering degrees

at the bachelor'.s level rose from .28%,to 32.5%; at the master's level from 18% to 22%;
ri

and at the dociciratiievel from 10% to

However, waffi&I are still concentrated in'the fields of psych6logy, social

sciences and biglogical SHences rather than in physical and computer sciences, and

eogineering. *
.

.! WOMEN TRAINED 1NICIENCE AtID ENGINEEROG ARE.MORE LIKELYTHAN ALL WOMEN ,

COLLEGE GRAATES TO)BE IN THE LABOk FORCE.
IV

About'62% of all women graduates, and 65% to 90% of women science and engi-

'neering graduates from the various survey populations in this study were currently in.

ihe Jabar force Whe surveyed.

The Nat onal Science Tbundatioli findini in, 977 that only 53% of woriten scien-

tists.and engineers Wire in the labor force in 1974 has noW been revised to 84.5%. .

1 WOMEN SCIENCE.AND ENGINEERING GRADUATES ARE SOMEWHAT MORE LIKELY THAN MEN TO
4

BE EMPLOYED PART-TIMEN BUT SIMILAR PROPORTIONS OF BOTH SEXES WO ARE EMPLOYED,RART-

TIME ARE EEKING FULL-TIME EMPLOYMENT.

Among 1974 and 1975 bachelor's graduate& in 1976, 13%,of men and 16% of wpmep

were employed part-time, but_about 4-fourth 9f b'oth men add wothen seekina full-
.

tine jobs.

IN ALMOST EVERY FIELD OF DEGfEE IN 'SCIENCE OR ENGINEERING, CONSIDERABLY iliGHER. '.

. P OPORTIONS OF WOMEN GRADUATES THAN OF MEN ARE 64PLOYED OUTSIDE. OF. SCIENCE AND ENGI-

EERING: 'AND HIGHER PROPORTIONSOF.WOMEN, THAN OF'MEN SAY THAT,THEIREASON IS UNAVAIL-

. ABILiTY OF SCIENCE AND ENGINEERING JOBS.

Among 1974 and 1975 bachelor's graduates in 1976, 47% of men and 69%.of women

who were employed full-time were employed outside of science and Ogineering; and 33%

vii



of those men and 36% of the women said this-was because no science.or erigiheering Jobs-

were available. Dati 9n master's graduates are.similar.

Although much of the total difference4s related to field of4egree, the

difference persists in almost every field. s

A similar pattern exists among.1972 and 1976 graduates surveyed in 1978, 1-

though the reasons for dmployment outside science and engineering are not available for
\ . . . .

these classes.
.

,
. . It

THE HIGHER THE EARNED DEGREE'LEVEL, THE STRONGER THE.ATTACHMENT TO THE LANOR
rft.

FORCE, kEGARDLESS OF ANY OTHER FACTORS.

, Labor force, participation among the women in the samples analyzed in this

'study varies with age, parental status antage of children, and field 'of degree, among
/

other things. Regardless of any o thesesfactor4, one 0 tore graduate degrees resat

e. * 1

in higher .labff force participation. The participation rates for women in these samples

whzse highest degree is the chelor's,range from 55% to-w. Among wameni whose highest
i

degree is the doctorate; 86% to 100% are ill the labor force while wpmen at the master!s

N leve.l shbw labor fblice participation rates ranging from 78% to,p6%.

AMONG RECENT GRADUATES, l'HEk PRINCIPAL REASON FOR 4EIN6 OUT OF THE LABOR

= FORCE IS.FULL-TIME GRADUATE STUDY.
& Is

.

Among 1974 and 19 75 science and engineering graduates surveyed in 1976, and
#

1976 graduatei surveyed in 1978, about 15% of both men and women were out of the labor

force. However, two-thirds of these graduates of both'sexes who were oui the labor

foice were full-time students.

e).t

More than 92% of the women among the 'recent bachelor's and master's graduates

in both of these surveys were either full-time graduate students or were in the laMOr

force one to two years after earning that degree.
I.

1 AMONG RECENT GRADUATES AT THE BACHELOW5 AND MASTER4S LEVEL, SIMILAR PRO-

....PORTIONS OF MEN AND WOMEN ARE INVOLVED IN GRADUATE 411116Y.

Among 1974 and 1975 bachelor's graduates in 1976, 40t of men\pd 6% of women

were graduate students. Among th mastbr'l graduates of those two years, 31% of men



and 32% of women were students in 1976. A majori
t

o araduate students of both sexes
V'

a
are also employed, either_ full or part-time.

,

TIELD OF SCIENCE'OR ENGINEERING DEGREE IS STRONGLY RELATED TO LABOR FOCE
#

PRTICIPATION OF WOMEN.' IN GENERAL, FIELDS SHOWING STRONG LABOR MARKET DEMAND AS

INDICATcD-BY LOWE UNEMPLOYMENT RATES AND HIGHER SALARY LEVELS ALSO SHOW HIGHER LABOR

FORCE:P4RIICIPATION RATFS.

5oci41 scietices, biological sciences, psychology and Mathematical 'sciences

`are the fields showing the largest proportions of women graduates out of the labor force

for ll reasons ,ccept full-time study.- These are also the fields that have the highest

unemployment-rates for both men and women; the lowest salary scales among the science

/%fields; end the highest proportion of women undergraduates,
.11.a

Conversely, engineering and the physical sciences, the fields with the lowest

\_2> unemploymentrates for both ;exes the higher salaries witnin S/E fierds, and the
r

smaller proportion of women among graduates show iiigher proportions of women graduatps

%in the labor forge. 6,,

UNEMPLOYMENT RATES OR WOMEN SCIENTIFS AND ENG6EERg ARE CONSISTENTLY HIGHER*

THAN FOR MEN, BUT AMONG RECENT GRADUATES THIS DIFFiRENT4AL RESULTS PTCIPALLY FROM
,

THE CONCTRATION OF WOMEN IN FIELDS SHOWING A HIGHER UNEMPLOYMENT RATE FOR BOTH SEXES.

Among 1976 graduates surveyed in 1978, the unemployment rate for men was 3.0%
0

and for women 5.8% at the bachelOr's level; 2.7% for men and 5.4.Ifoxiwomen.Ait the

mister's level: The pighest differential in unemploym6nt rates between men and women
4

is.in the biological, sciences, the social sciences And psychology, where women graduates.

are concentrated and where the unemploSement rates forpoth sexes are higher than aveeage.

4

The 1978 remployment rate of 1972 graduates is 1.6% far men and 3.5%.for

women who earned a bachelor's degree in 1972; 1.1% for men and 4.0% for women who earned

a master's degrei. in 1972; and the higher unemployment raie for wo;en applies in almost

every field.

IN ALMOST EVERY INSTAKE, SALARIES PAID TO WOMEN ARE BELOW THOSE PAID TO MEN,

AND. THE SALARY GAP WIDENS WITH AGE.

ix



,

The salary gap between men and Women is leSs in 1978, for the 1976 class thian

for the 1972 graduates; but the difference pe-rsYsts in almost all fields.

loor

For women, as for men, salaries for some degree fields are Sign,ificantly

bfgher than for others,. Fields reporting the lowest salariesjihe life sciences, the .

social sciences and psy&lology) ai'So are the field5 with the highest concentration cit

wo men.
1

AMONG 0L11 WOMEN GRADUATES IN SCIENCE AND ENGINEERING, THE PRINCIPAL TSON

FOR BEING OUT OF T4 LABOR FORCE IS INVOLVEMENTrifITH CARE OF PRE-SCHOOL CHILDREN, BUT

MOTHERS TRAJNED IN SCI*E AND ENGINEERING ARE MORE LIKELY TO BE fN'THE LABOR FORCE,

THAN, ARE ALL MOTHERS WITH FOUR OR MORE YEARS OF COLOGE, PARTICULARLY.WHEN THEIR4:

CHILDREN ARE SIX. OR OVER.
4

The limited information available regarding the tailor force participation of

;iothers -trainea tn science'and engineering indicates that 40% to 50% of the mothers.in

these.sampled who have degrees in scietice or engineering and whose children are pre-
.

ichool age are out of the 14,bor force; 'but less than 15% of the'mothers with children

six and over are out of the labor force. Among all women college graduates, about 57%

with children under six and 38% of those with children 6 to 17.* out of the labcir forie

WOMEN TRAINED IN SCIENCE AND ENGINEERING WHO TAKE TIME OUT OF THE LABOR FORCE
it

FOR CHILD REARING INDICATE PLANS TO RETURN TO WORK-WITHIN A RELATIVELY SHORT TIME
P

PERIOD, AND PROBABLY_MaLL FOLtkikITHEIR PLANS.

Although informatfon on plans to return to'the.labiir force was availableflit-

only trid samples of women who Were currently out,of the labor fonteA0% to 80% indi-

cated positive plans td rettift to the labor force.
%

The fact that about 85% of motners traind in science and engineering whose
-4 .

children are age six and over are in the labor force, indicates that those still oui

who say th,py plan to return undoubtedly will/do soP.''

THE MAJoRITY OF WOMEN SCIENTISTS /5AND ENGLNEERS.WHOr TAKE *CAREER BREAKS OF SIX

MONT H.sOR1MORE FOR REASONS OTHER TWAN GRADUATE STUDY GENERALLY'PLAN TO RETURN TO THE v

41e1.`
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LABQR FORCE IN SCIENCE ANo EN6NEbliNG:. AhD SOMi WILL NEED TO UPDATE'THEIR SKILLS AND
4

.KNOWLED6E:
(

. % 4

.40 In the iamPles of oldertionen:scientists and .engineers, aboLA 38% indicate
.

that theyhave taken a c'areet brehk ofsix- months or'more., but most-of them have'r4turned

or ishve.plan'tà return io ibellabor force. Thelack of,part-time Dpportunities in
. -

. . .. ,

%
,

-
science and engineering hptens viith&awal of women from tite labor 'force and delays- . '1

,

.ihetr return, tpus reinforcing the need for.retrainipy And updating. Verylewprograms

gehred too the needs of reentering women scientists and engineerslare yet available.
,

ALTHOUGH MARRIAGE BY ITSELF DOES NOT STRON6LY 'AFFECttABOR FORQ PARTICIPATION

OF WOMEN SCIENTISTS AND AGINEERS, WOMEN MARRIED TO MEN MHO AREScIENTISTS.ARE SOMEWHAT

.LESS LIKELY TO FIND EMPLOYMENT-1N SCIENCE AND ENGINEERING THAN,WHEN THE SPOUSE IS IN AN

UNRELATED FIELD; AND WOMEN WHOn HIGH6T DiGREE IS HIGHER THAN HER HUSBAND'S ARE MORE
'

LIKELY TO BE IN THE LABOR F6RCE THAN MHEN,HIS DEGREE IS HIGHER THAN HERS
. .r ,
The one sample which provided information on the marital status and. field

,relat.edness af the spouses of woMen scientists and engineers indicates that women b'eloiv.
#

*the dociorate level who were rprried to men in a related science field were less likely
.0*

to be employed in setence and engineering than when the Spouse was in an unrelated,fieldi

peitaps indic.ating more difficulty in finding two science or engineering jobs in one

family: 11.

An even stronger.ielationship occurred in this small sample nf 345 married

women chemists and enineers between her participation in the labor-force and their

comparative highest degree level. When her highest degree was higher thah his, she was

othree and a hal'f times as likely to be in the,labor force as when hts highest degree.

was_higher than hers.

/ SIGN.IFICANT NUMBERS OF WOAEN WITH SOME PREVIOUS TRAINING IN SCIENCE AND

ENGINEERING ARE RETURNING TO COLLEGErEITHER TO COMPLETE A DEGREE BEGUN EARLIER OR TO

UPDATE OR UPGRADE THEIR EDUCATIONAL CREDENTIALS.

Amongthe women who earned a bachelor's degree in 1972,-2.6% report that they

. are full-time students in 197 as do 3.3% of the women who earned a master's degree in



1972.

fe

Women who were freshMen in 1961 and earned a bache1ordegree in science or

en§1neer4ng but' nd higher degree by 1971-reported in 1974-75 that 4%3% of them were

out bf the:labor force because they were students.. Vnly 1.6% of the men, from that same

group report being students 15 years after their freshman year.

SEX DISCRIMINATION, BOTH OVERT AND COVERT, ,CONTINUfS TO ArFECT EDUCATIONAL
a

AND'CAREER OPPORTUNIfIS, FOR MANY WOAEN IN SCIENCE ANp ENGINEERI4G.

The traditional.soctetal assignment of sex roles provides unique problems for .

women including those associated wi,th tombining career development an&a family Many

women who have entered ftelds'which are most strongly male-dominated (e ineering,

agriculture and the physical science's) experience particular .difficulty in being

accepted:an their marit.

a.

The overwhelming evidence of salary differentials between comparable men and

women indicates Continuing discrimination wiliCh is lessening among nevi entrants`a4d

widening among experienced professionals.

xii
4
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CHAPTER 1 .

RATIONALt ANA BACKGROUND OF THE STUDY,

1 .
,

In 1977, the
.
ational Sciehce FoundationpUblished a report which include4 : .

.

..the astonishinirand disturbing fidding that among,th women scientiSts and envineers

IL:Identified by itk Manpowei%FharacteristicsAittem. in 1914', PI were out of tne-T:abor %

1

that is, nlpither'working nor seeking wgrk., . f.

.P

.

,

. .

1
a

The Manpower.CharaCteristics System is a compilation ofsdata.from several , t
.

r '
souries which attempts to delineate the characteriWcs tlf,,,thAzAVittietice and engi-

neering population. Thesources incThde4a.bienriiál sUrvey-/of scientists and engineers

who were identified thrbujh the.1970 Census; with additional'input from surveys bf more

recent bachelor's and mastee9 graduates obtained through a biennial survey of new

entrasts; andfrom alitions to the doctoral population.frdi the Doctoral Roster mpin-
.

t'ained tionalAcademy of Sciences.
.

report published in Septemeer 19i6 delineating the characteristicOf
2

the,selehti ts and engineers in its Manpower blaracteiristics System in 1974 found that

approximately 185,000 women who were either identified id the 1970 tensus or were
. 1

added from liter graduatin%classes were scientists .anci engineers tn 1974. These ween

made u0 9.4% ("the total number of 2 million scientists and engineers in 'the United

States that year. .However, NSF found Ihat almost half of the women in this popplation
.

#

'(444 Were out of the pbor force in 1974 compared to onty 12,% of male scientists and
-

engineers.

This finding was particularltartling, since among all women with.five or

3
mdre years of cotlege, only 30% were out of the labor force and among all women with'

1 Women and MinoritiA.in Sciehce and Engineering, NSF 17-304, NationaleScience

. Foundation, January41977

2 U. S. Scientists and Engineers: 1974, NSF-76-329, National Sciente Foundation,
September, 1976

3 Monthly Labor Review, January, 1977, U. S. Department of Labor, Bureau of Labor
Statistics



I.

4

, four or more years of coltege, only 36% were out of Op labor force 1974.

In the natural and. social sciences, women Rarned 39% of the bachelor's, 28%

.the.master's*anc16% of the d'oaora,tes Wt.-year, and get.NSF found that women Inade

S.

41,

op only 9.4% of all scientists 'and engineers in the ManpowerCharacteristies System-, and
N .

N

a A

arrspen smaller 5.8% of,, those in the science and'engineering (.S/E). labor 4"force.
;

Sin& those NSF studies reporting a 53% labor force participation rate for

4.

women scientits.and-engiiieers in 1974.were published in 1976 and early 1977, the

Foundation'tias reViewed its data and will publish in the summer of 1979 ,a-zevised esti-
)

mate which lowers file proportion of women among all scientists and engineers in.1974

from 9.4% to 8.7% of the total; increases their proportion of the labor force. Ow 5.8%

to 8.0%; and shows their labor force participation rate as 84:5% rather than 53%.

The revisaid data. also show signiftiant diffrrences in nunthers of women ,in
4

some fields, proportions of women in the labor force and unemployment rates (Table 1.1).

/ TABLE 111

WOMEN StIENTISTS AreENGINEERS IN 1974

NSF DATA ORIGNIALLY OUBLISHED IN 1976 AND REViSED- IN 1979
l

-V.11UMBER IN % IN PROPORTION OF UNEMPLOYMENT

F
.TOTAL NUMBER LABOR FORce , LABO\ FORCE LABOR FORCE RATE

IELD
1976 .1979 1976 1979 1976 1979 1976 1979 : 1976 197°9

Original Original.Revited Orig. Revised.Orig. Revised Ortg. RevIsed
T,

,Revised

All
.84Fields 185 200'216 800 97 800 183 300 52 8 5 5 8 8 0 1 8 3 9

Physical
Sciences 18000 20,700 15,000 16,600,82.1 / 80.2 9.5 8.b 4.0 $4.2

Math.
Sciences 15 2b0 20 000

,

7.000 13 9b0

C

46 1 69 5 15 5 16 5 1 4 2.9

Computer
I

Sciences 24 200 34 600 21 400 31 700 88 4 91 6 17 5 19.0 1 4 1 3

Envi ron.
Scienc&s. 2 700, 5 300 1,800

...

154OG 66.7
.

83.0 ;4.0 6.2 A 2.3

Engi-
neering 71680 6,700 5,300 4,400 592-7 65.7 0.5 0.4 1.9 2.3Life.
Sciences 34,100_ 51000 18,500 46,000 54.2 88.6 13.5 18.9 f1.1 1.7

llysiokay_21_1_11) 23 100 15/_._L9()_.11.8 2...2_,1_26_15.1_,

Social
Sciences. 55,900 53,000 11,400 45,300 24.0 85.5 13.3 23.5 1.5 4..0

4 U. S. Working Women:, A Chartbook; Women's Bureau, U.S. Department of Labor, 1975
alp



The.revi.sed,pstimates also char* ttie proportions qf men'tind wooed at various, highest

highest degree levels'as indicatedhinyable 1.t
.

TABE 1.2
. -

ORIGINAL AND REVISED ESTIMATES PROPORTION OF MEN AND WOMEN
SCIENIISTS AND ENGINEERS AT EACH DEGREE LEVEL IN.1974 '

,

.814C ELOR'S MASTER'S % . DOCTORATE .- OTHER
.

1976
,Original:

1079
Revised

'1976
,Oriinal

1979
Revised

1976
priginar'Revised

1979
4

1976
Original

1979.

Revised

637 '64.9 19.e i, 2Q.9 . 14.0 11.1 _1:3 3.1

Women, 62.4' 53.4 23.2 27.4 12.5 13.6 1.9 '_ 2.4

The revised NSF estimates of labor force'partiApation by women-stientists

and engineers match well with the findings of this study, which was inspired by the

original NSF data, now known to be erroneous.

Design of the Study

Z.--

This study was designed to investigate the labor force participation of women

trained in sciionce and engineering, and the reasons why they were out of the labor

force, by analyzini the NSF data sciUrces available at 'the time the s.tudy began in

September 1977 and those data resources that would became available by the Spring of

1979. Additionall we planned to identify and contact/a substantial number of women

graduates in science d engineering from whom we could obtain more deiaiied infcirmation;

and to *obtain, if possible, some of the data from a 1974-75 survey of a sample of 1961

freshmen.

The following data sets were analyzed to prepare the findings of this report:

1. A 1976 survey carried out by WESTAT for the National Science Foundation of

bachelor's and master's graduates in science and engineering of 1974 and 1975 (Chapter 2)..

2. A 1978 survey, also carried out by WESTAT for NSF, of the 1972 and 1976

bachelor's and master's gtaduates in science and engineering (Chapter 3).
a

3. Special tabulations obtained from Dr. Lewis Solmon of the Higiler Education

Research Institute,from a 1974-75 Survey of men and women who were freshmen in 1961, and

had earned a bachelor's but no higher degree in.science and engineering by 1071 ,

.(Chapter 4).

4. A survey of approximately.600 women graduates imengineering or in

i
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chemistry over the past fifteen years from4 set of selected schools, which was carried

out in 197 by the- Scientific Malkwer Commission (Chapter 5).
4 6

.
Separate chapters of-this report are devoted to the analysis of the data from

. each ef.these surveys, and the findings of the study are summarized beginning on page vii
% , . .

. ,

Ideally, the investigators woul ilkito have been able to examine

. IN .
..

. .

.
., -

characteristics of women in each of these 1samples which related fiord' of 4udy and .Tabm .

%

force participation with marital status, parental status, pre4nt educational level, and

age with similar data available for men. This was not possible, since some-of tOre infor-

mation needed was not collected in some of the surveys. However, a number of other

studies pnovided bench marks which allow toMparisons.

Other Relevant St'udies

6 studY by the U. S. Department of Labor of the educational attai t Of

workers gave us data on the labor force iarticion.of womert/by edUcati al attain-

ment in 1977,5 and shows us a series of rdlatiehips be,teen labor fc/Tte participation

and age.i niarital stat4, and amount of college educati //

TABLE 1.3

°PERCENT OF WOMEN COLLEGE GRADUA S IN LABOR F C

bY AGE AND Y RS OF C EGE 1977
,

ALL
. ,

Iklps OF COLLEGE AGES 20-24 25 34 35-44 -54 55-64
%-,

. our 62.3 86.2 9.8 62.3 66.2 46.2

5 or More 71.t5 79.1 71.:9 81 80.5 66.9

pURCE: Bureau of Labor Stati tics

T LE 1.4

PERCENT Of WpMEN COLLEG GRADUAYtS IN THE LABOR FORCE
BY MARITAL S ATUS AGEJ 1977

t

MARITAL STATUS ALL AGES/g0-24 5-34 35-44, 45-54i 55-64'

Marriry, Husband Present 5 9 85.4 62.9 62.7 66.4 46.1
_

Single, Never Married 83.

.

84.9 95.1 90.4

Widowed, Divorced, Separated 61/.5 - 94,4- 91.4 80.5 65.7

SOURCE: Bureau of Labor Statistjcs

5 Educational Attainment of Works, March 1977, Special Labor Force Report 209, .

Bureau of Labor, Statistics, U S. Department of Labor, 1978



Women with ,at least-sone graduate training are moi-e -likely to participate $n

the labor force than,are Oose,with only four years of college. 'Women who ar slngle

are about as likely as formerly married Wonen who are,25-54 yipars old among women'

college graduates to be infthe labor force, and both single and formerly married women
6

are fflore likely thah are 'women'tiho mit inarried witti husbands preseent-t0 be in the-labor

force. Norietheless, evenamong married women With husbands present, 60% of women

#

colliege raduates are in the labor forT as are 62.3% of women with foil* yeaq of

college and 71.5% of women with five dr more years:of tVege411

*A 1976 stkody of a group of women scientists and engineers who blong to the

professional soc4ty for their discipline, conducted.by Terente Connolly, lither Lee

6

Burks and Jean Li Rogers examined in detail a number of-major characteristic's of 1,125

women who responded to their questionnaire. This sample,is called the "Connolly sample"

I '

1

when discussed in fatWr chaptees.of this' report.
\

The Connolly study examtned in some detail the full and part-time liborJorpe
C

"..

.participation of those women scientists in terms of their marital and parental sfAus,

and found no signifiwt difference in labor force liarticipation of women by marital

status, unless they.had children at home. Within t sample,.86% of the singTe

women, 89% of ithe married women without ciii-Gen at home and 83% of the formerlyr

married without children at home were rgorking full-time with variotis additional proL.

portions working part-time. Even among women with three or more children at hor, 59%

were working ful -time as were 62% of those With two chilcAn and 65% of those With

one child at h
I.

That sample of women scientists and'engineers was highly educatedi with 33%

holding a master's as the highest degree and 38% holding the Ph.D. Within that group

the level'of education had little effec on the likelihood of working full-time, since

%;

78% ofthe bachelor's, 79% of r's and. 79% of the doctorates did work full-time.

6 The Woman Professional in Science and En ineerin : An Em fi-ical Stud f Ke Career
Decisions by Terence Connolly, E ther Lee Burks and Jean Li Rogers, F al Technica
Report to the National Science Foundation, April 1976
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However, Sn!additional 11% of those with doctora4pdegrees worke'd part-time compared

6% of those at the bacheloP'S-level, so that only 4% of the Ph.D. holders were

out.of the labor force com.partd with 11% of the women whose highest degree was a.

'bachelor's. Within the total sample, 79% were employed full-tiMe, 9% were emploYed

partetime, 3% were unemployed and seekingmork and only 7.4% were out of tche labor
41,

force. Six percent of thettomen ih the sample were pursuing full-time academic programs

leading t)a.degree.

Table.1.5 shbws the proportion of women in that sample with at least a bache-
.

lor's degree who wei-e out of' the labor force in 1976 by 'highest degree,-marital status

anti parental status..

TABLE 1.5

LABOR-FORCE POTLCIPATION 0 WOMEN SCIENTISTS-AND ENGINEERS 1976,

BY HIGHEST DEGEE, MARITAL Si-miTTtUS AND, PARENTAL STATUS

ALL - .

. DEGREE LEVELS BACHELOR'S MASTER'S
-%'Out"

No. -of LF

PH.D.

No.
% Out
of LF

.

-%
No.

Out
of LF Tio.

% Qut
'of LF

,

Total Sample 1,031 4 i81 11.0 8.,0, 400, 4.3

o Chilciren - 690 3.7 201 5#0

,350

241 4.6 '248

105'
2.4
-,.Sinqie 297' 3.7 90 -5.6 -102 5.9

Marrie0.:- 327 4.6 93 4.3 '117 4.3 1f7 3.4

1.. Formerly Married, 66 4.5 M. 5.6 -2 -. 26 7.7'

With Children , 341

.--

14.4 80 26.3 109 15.6 152 7.2

SOU.RCE: Connolly, Burks & Rogers

.1

IV, A 1976 urveyof a group of women who received baccalaureates in chemistry

over th9 iiast 25 years, was conducted.bylthe Women Chemists Committee of the American

7
Chemical Society Questionnaires were-sent to the alumni of ten colleges'-and

universities.and 392 useable respones were obtained. Among these women, 52.3% were

employed full:time, 15.1% were employed paet-time while 32.6% were not employed.

However, olly 22% indiated that they were not employed by choice. The labor force

participation rate is of course higher thail the 67.4% who reported being employed. The

questionnaire, did not ask i4hether those who were not working were actively seeking work.

Unpublis'hed data obtained from the Women Chemists Committee of the American Chemical
Society



a

ThroaNut the present-study, e labor force is defined as including all

c./..

those who are working full-time or pare:time, plus those actively seeking work.. --The
/.

.

/ . .

unemIpoment 'rat is the percenage of ihe labor force that is urmployed and seeking

work. I -

%
4

.111 A biennial surve Of*U.S. doctorates, conducted bythe National Research

*-Council_for the Ndtional 'S' ceciin Foundetio'n. and gthers fbund"thai in 1477, 10.5%'if
. I-

. ,
. .4-1

Women doctóral scientists'and engineers and 4.7% of men were-out of the labo 8rAtirce.

.

S.

These studies, in conjunction with the present study, suggest that women

trained in science add engineerinq,are at leist as'likely and probably more likely than

w o 'graduates in other areas to participate in the labor force at any one time.

Give the somewhat higher level of education for women graduates in science than is

typical for all women college graduates, they are significantly more likely than all
ft

women,college graduates to be in the labor force.
6

The National tcience Foundation's 1979 revised estimates of the 1974 science

and engineering population and-labor force participition rates reinforce this finding.

However, these new data from NSF are so radically different from the numbers publishid

in 1976'about the same poimiLation that they also point to a significant need for

better statistical monitoring of the numbers-and characteristics of both men and

women in the tcience and egineering population.

8 Science, Engineering, and Hurihotties Doctbrates'in the United Stites, 1977 Profile,
'National Academy of Sciences, 1978

1
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CHAPTER 2

1976 SURV6 OF 1974, AND 1975 SCIENCE.AND ENGINEERING GRADUATES

'(NEW ENTRANTS SURVEi)

.- In 1976, the'kational

. mer's-graduates.of 1974,and

Among the 614,921 graduates at

Bachelor's Graduates

Science Foundation surveyed a sample of bachelori,s, and

1975 who had earned degrees in science and engineerifiq:-
;

the bachelor's'level, 31.1% wer&women. By field, the

proportion ,of women ranged from 2.4% of the graduateS in elpindering to 53..2% of those

in Osychology. The proportion of women in each field fs shown in Table 2..1.

At the time of the survey in 1976, 20.1% of the men and 25.3% of the women

were not employed. However, 7.1% of the men and 8.9% of the women were seeking employmen

The remaining 13.1% of men and 16.4% of women were out of the labor force (Table 2.3).

Because this study is concerned both with determining the extent of labor

force parttcipation among women graduates in science and engineering, and with finding

out why'women with such training-may be out of the labor force, we examined all the

available characteristics by fieldAnd sex of this combined two-year group a:bacCalau-

reate recipients in order to find any existing relationships between each characterisqc

and the labor force participation of) women. We examined student status, field,of

employment, full-time and part-time empldyment and the proportion ,eejcing full-time

when employed part-time, reason for non-science related employment, and the uneapployment

-

- rate. That rate wa's determined for each sex and field by dividing the number seeking

wo-rk by the number in the labOr force, which in turn is made up of all emOoyed persons

plut all who are actively seeking employment.

We found a positive relationship between the proportion of women out of th4'

labor force with four and possikly five characteristics which could be examined from

the survey data available. The major correlation is full-time student status.

With One notable exception (engineering) there is also i-positive relagon-

ship between the proportion of non-student women who are out of the labor

a
'.r



force and-(1) high proportion of woMen imong thq gradtiates in d field; (2) high

unemploymen.t rates in ajield; (3) a low-proportion of employed graduates whoote

employed in th'e field of their major; and perhaps (4) a high proportion of women

graduates..in a field relative to the proportion in other science and engineering

flett.

TABLE 2.1

SOME CHARACTERISTICS OF BACHELOR'S 'GRADUATES i

OF 1974 and 1975, in 1976

.

,

,

TOTAL

PERCENT. --,

.

BY
Sex

B Y

Field

In

Labor
Force

Out of he labor Force

Wull Time
Studnt

Part Timel

Student
Non-

Student

TOTAL ALL FIELDS
Men
Women

614,921
423,706
191 215

..

68:9
31 1

00.0
100.0
100.0

86.9
83:6

10.9
9.6

.

0.6
1 2

1.6

5.6

,

PHYSICAL SCI.
Men
Women

35,601
30,057

. 5,526
84.4
15.6

5.8
71
2.9

76.2
80.8

21.5

13.4

\

0.7
1.6

,

1.6

3.9

MATHEMATICS
Men
Women

40,156
'25,343
14,813

63.1
36.9

6.5

7 7;

N

1.6
1.7

1.31

90.0
90.9

96.2
95.9

7.1
.4.0

3.1

1 9

.0%.

.0.8

1.1

0.0
0.0

0.0

2.1

4.0

COMPUTER SCI:
Men
Women

9,797
7,393
2 405

75.5
24.4

.

0.7
2 2 -

.ENVIRON. SCI.

Men
Women

6,581
5,544
1,036

84.3
15.7

1.1

1.3
0.5

.89.7

85.6
6.5

12.3..
1.1

0.0

0.3
3.0

M
0.7
5.9

ENGINEERING
Men
Women

-
98,548
96,194
2,354

97.6
2.4

16.0
22.7
1.2

95.8 3.2
3.0

BIOLOGY
Men

109,276 ,

72,989
36,286

66.8
33.2

17.8
17.2

19.0

72.7
79.0

24.5,
15.1

0.8
0.9

2.0
5.0,Women

AGRICULTURE
Men
,Women

31,653
28,368
3,285

103,686
48,476
55,210

89,6
10.4

46.8
53.2

. 5.1

6.7
1.7

16.9

11.4
28.9 '

93.7
87.4

4.2
6.4

0.7
1.0, .

1.4
5,2

ki&R)LOGY
Men -

Women

.

86.5
82.3

16.7
10.5

0.5
0.9 ,

2.3
6.3

SOCIAL SCI.
Men .

Women

179,623
109,323
70,300

60.9
39..1

29.2
25.8
36.8

88.6
84.8

9.2
7.6

0.5
1.5.

1.7

6.1 .

SOURCE
I:

ational Science Foundation, New Entrants Survey, 1976

9,
e
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Student Status ,4

In 1976, baccalaureate.recipients of the classes of 1974 and 1975 were highly

inVoTved either in the labor force or in irOroving their educaiionarceedentials by full-
, 0

6

time graduate study.' Among men,%97.8% were in the-labor force or were full-ttme.students

outside.the libor force, ind the combined proportion among women fias 9 .2% (Table 2-.1)

)

More than a third (38.6%) of these graduate9 we're-sdoents, (Table 2.2).
"N.

Among mini25.2% were full-time and an adAtional 14.5% were prt-time students:

Among the women, 20.6% were fall-time and 13.4% were part,:pre students. A maljoritly of

j

these graduate students were also.qmployed. Indeed, 25% of both men and women who w6re

: full-time students report that they were also employed full-time, with an additional 23%

of both sexes employed part-time. Most of the part-time students also were employed

either full.or Part-time.

In Aer to deteritine the effect of student status on non-participation in,

\he labor force, we examined by field the total who were not employed, the number in

,that'group who were seeking employpent, the number who wer'e full-time students and the

number who were part-time students. These-data are shown in Table 2.3.

The proportions of graduates who were out of the labor force *ere considerably

higher for both men and women whose degrees.were in biological and physical sciences

where graduate stUdy is a prerequisite to most professional work (Table 2.1). The

proportion who were full-time 'students out of the labor force also was highest in these

fields for both men and women.

In computer science, engineeririg, mathematics and agriculture, the proportion

-

of both men and women who were out of the labor force was below 10% and the proportion

;)of non-employed, full time students in these fields was below 7%. In the social

sciences and psychology, 82% to 88% of the graduates were in the labor force, while 8

to 10 percent were non-employed, full-time students.

Almost 5,000 of these graduates were part-time students who were neither

employed nor seeking employment. However, this group makes up only 0.5% of mefirand



TABLE i.2

k

STUDENT AND 'EMPLOYMENT STATUS OF 1974 AND 1975 BACHELOR'S.GRADUATES.IN 1976.BY.SEX

STUDENT STATUS & SEX
Aw

fOTAL STATUS
,

EMPLOYMENT STAT_U S

ttlklNVOTE9IDG .

4

UNragp &KNOIN EMPLOrED FULL TIME EMPLOYED PART TIME

N . H% V% No-. W%
--,

V% N . H% V% N'. H% V%- No4 H

TOTAL
_

.

Men

_

419 171 100 0 Ipo 0 2.92 578 69.8 100 0 42 163 JO 1 100 0'.54

,

773.13 1

.

100 0

..

(.29,657 7.1 100.0

Women 189,640 100.0 loil.o 118 976 62.7 100.0. 22 674 r2 o lop 0 31 149 1614 100.0 16,840 8 9 100.0

Full Time StUdent

Men 105,594 100.0 25.2

.

26,038 24.7 8.9 25,079

-

23.8.

,

59.5

.

454652 43.3

.

83,3

.

6,982..6.6 23.5,

Women 39,026 100 0 20.6 9 778 25 1 8 2 8 707 22 3 38.4- 18,225 46 7 58 5' 1 725 4 4 10 2

Part Time Student

Men 60 813 100.0

.

14 5

.

48 840 80 3 16 7 5 542 9 1 13 1 2 489

.

-4 1 4 5

.

3 427 5 6 11 6

Women 29 282 foo 0 13 4 21 808 74 5 18 3 3 390 11 6 15 0 2 253 7 7 7 2 1 663 5 9 9

Total Students

Men 166 407 100 0 39 7 74 878 45 0 25 6 30 621

&

.18 4 7 6 48 141 28 9 87 9 10 409 6.3 35 1

Women 68 308 100.0 36 0 31 586 46 2 26 5 12k097 17 7 53 4 20 478 30 0 65 7 4 3,388 5 0 20 1

Non-Students

Men 2S2764 100.0 60.3 217,700 86.1

/

74.4

i

i

16;231 6.4 13.5 6,632 2.6 12 1 19,249 7.6 64.9,

79.9
Women 121,332 100.0 64.0 87,390 72.0 73.4 4,45IP 3.7 19.6 10,671 11.8 34.3 13,452 11.1

4
SOURCE: National Science Foundation, New Entrants Survey, 1976
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, TABLE 2.3

STATUS OF 1974 AND 1975 BACHELORcS GRADUATES WHO WERE NOT EMPLOYED IN 1976

_VELD & SEX

TOTAL ALL FIELDS
Men
Women.

.

Total Empl.
Status
Known

608,811

419,171
189,640

Total Not
Employed

132,420

84,430
47 98g--

PHYSICAL SCIENCE
Men
Women

CHWISTRY
, Men

Women

PHYSICS
Men-

. Women

OtHER PHYS.
. Men
Women

35,298
29,882
5,416

20,920
17,404
3,515

7,679
7,178

501

.6;.698

5,299
1,400

9,002.

1,297

6,695
5,899

795

1,979
1,814

165

1,625
1,288
337

I FMPLOYEll
ING I NO

Seeking-

Empi

46,498'

29,657
16,840

2,138
1,879

259

1,256
1,130

125

499
416
83

383
332
51

MATHEMATICS
Men
Women

COMPUTER SqlENCE
Men
'Women

ENVIRON. SCI
Men
Women

ENGINEERING
Men
Women

A

39,864
25,221
14;644

9,797
7,393
2,405

6,581

5,545

1,036

97,648
95,294
2935

1,788
4,552
2,236

527
428
99

980
792
188

-7,705
7,225
480

2,942
2 ,038

9Cr4

145
145

0

269
227
42

3,385
3,175

210

BIOLOGY
.Men
Women

AGRICULTURE
Men
Women

.

107,879
72,070
35,808,1_

-31,204

27,920
3,284

PSYCHOLOGY
Men
Women

SOCIAL SCIENCE
Men
Women

103,297
48,406
54,891,,

177,242
107,440
69,801

34,992 "7,839
24,721 5,077
10,270 .2,761

3,879 '1,711

3,053. 1,295 *''`

826 416

26,857 10,622
11,695 5,158
15,163 5,464

' e

40,392 17,447
22,962 10,663
17 429 6,784

ECONOMICS
Men
Women

28.,273,

23,625
4,647

54,579

4,650
929

2,127
1,994'

132

SOC/ANTHRO
Men
Women

78,397
32,327
46,070

18,348

6,872
11,476

8,669,

3,788
4 881'

OTHER SOC. SCI.
Men
Women

70,752
51,488.

19,084

16,465 .*.0.6,651

11,440 '4,880
5,025

Not
Seeking Full -Time

.Total Student

85,922
54,773
31 149

63,877
45,652
18,225

8,161
7,123
1,038

7,154
6,412

741

5,439.

4,769
670

4,853
4,350

502

1,481 1,317
1,398 1,235

83 83

1,242_ 984
956 827
286 157

3.846 ?2,424
2,514 1,794
1,332 631

382 277
283 231

99 46

711 480

564 355
147 1.25

4,320 3,157
4,050 3,090

27.0 68

27,153 22,938
19,644 17,547
7-509 5 391

ar
Time Non-

Student Studen&

, . 17,303
4489 6,632
2,253 113,671

326 681
242 468
84 213

209 377
126 293
84 84

40

40

0

'123

123 r

76

76
-0

181

53
129'

320
202

118

.1,102

518
584

105
52
52

63 167

63 146

0-- 21

341

274
68

821

686
135

997
676
322

3,218
1,4
1,7

2,1§8 1,386 208 574

1,758 1,184 170 404.

410 202 38 170

16,235' 10,908
6,537 5,170
9,699 5,737

."..d.
728
211

517

4,599,

1,1551
3,4441

6,035
1,781
4,255

663
531

132

3.613

791
2,83g

1,735

452
11283 "

22,945
12,299
10,645

15,152

9,869
5,284

1,757

650
1,107

3,452
2,656

796

2%656
1,992
664

9,679
3,084
6,595

4,962
,.

1,1378

3,084

133
133

1,080

408
672

9,814
6,560
3,254

7,535
5,999

1,536

543
109

435
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1.2% of women whose employment status is known.. Among all,graduates whose employment

status-was known, only 1.6% of men and 5.6% of women whor were not students were out of

the labor force in 1976 (fable 2.1); and only 2.2%*of men and 6.8% of women who were

not full-time students were out of the labor force. Thus, full-time student'status is
(1.

the single most impbrtant characteristic associated with being out of the labor force
f

.) ,

,

for both men and women from these recent gradubting classes.
. -

The suriey instrument ugedlor the NSF study did not directly ask thoSe

individuals who were but of the labor force why they were neither employed nor seeking

empldyment. However, since student status was ascertained, it is reasonable to assume

that graduate study.was the principal reasonefor non-employment among full-time stu-

dents.

1Proportion of Women Among Graduates in A Field

Women are 31% of these 4accalaureaté.graduates in science anegi-g-ineering, Ale

bdt their representation was higher in mathematics, biology; psychology and

the social sciences (Table 2.1). Except for engineering, these are also the only

-fields where 5% or more of the women were non-students out of the labor force.

Engineering, with 5.9% of womenkin this citegory, ii the exception to this fpding.

Unemplorept Rates

The fields with the highest concentration of women graduates"(the social

sciences, psychology and .biology) are also the ?ields with\Oe highest unemployment

rate fat both sexes.(Table 2.4). There is little difference in the unemployment rate

of men and women in these fields, but the larger proportion of women in these high

unemployment fields brings the unemployment rate for all of the women graduates from

.these two years (10.6%) above that for men (8.1%). In the physical sciences,

computer.sciences and mathematics, the unemployment rate for women is below that for

men, while the reverse is true in agriculture and engineering. In the remaining fields,

Arili

thene is less than 1% difference in the unemployment rates4of men and

k

en.

The fields showing the highest-unemployment rates for women and.
,
the highest

concentration of women (psycAology,,the social siences, bIology and mathematics) are

!ec



TABLE 2.4

EMPLOYMENT STATUS OF 1974 AND 1975 BACHELOR'S GRADUATES

E N THE ORCE IN 1976, Y I LD AND S

.. .
.

.

.

Total
Empl.

Status
-Known

Total

Labor
Forte

% in

Labor
Force

Unem-
ploymt
Rate

. 'EMPLOYED
PART TIME NON S/E.

.

Total
Empl. N .

'% of
Total

% Secksij. .

eNo S/E
Availabler

All

P.T
No

Student
% of
F T.

TOTAL ALL FIELDS,-
Men
Women

608,811
419,171
189,640

364,398
1580 90

06.9
-83,6

'8.1

10.6
334,741
141,650

42,163
22,674

12.6
16.0

'26,3

28.3
69.7
44.3

47.2
68.7

32.7
.35.8 .

r

PHYSICAL SCI.
Men -

Women

354298
29,882
5 416

,

22,759
4 377

76.2
80.8

8.3
5.9

._

20,880
4 118

_

4,405
842

21.1

20.4
8.0
7.1

58-.1

'28 0

35.5
3.'3.7

47..3

64 6

FIATHIMWL'
4Men

Women )

. 39,864
25,221
14,644

-22,706
13,311

90.-0

90.9
9.0
6.

20,468
12,407

1,501

1,365
7.4

-11.1

3.3

8.7

,

28.3
32.8

33.3
'46.9

70:2
39:1

48.7
56.7

_ ...

36.3
40.5

COMPUTER SCI.
Men
Women

4,797
7,393
2 405

7,110
2 307

-96.2
95.9

2.0.
0.0

6,965
2 307

231

198

0.0
100.0

'10.2

6 9
28.9
68 3

(

ENVIRON.
Men-

-Women

6,581.

5,545
1;036

4,986
. 890

89.8

85 9
4.6

a 4.7
' 4,753

848

,

950

226

20.0
29,0

18.0
11.4

70.0
25.3

38.2

39.9
'48..9

80:5

ENGINEERING
Men
Women

97,648 .

95,294
2 354

.'

91,245
2 084

95.8
88.5

,----

1.5
10.1

- 88,070

1,874
4,822

0

5.5
0.0

21.2
0.0

67.2
0.0

15.9
11.0

30,8
0.0 .

4

'BIOLOGY
Men

Women

107,879
72,070
35,808

52,426
28,298

72.7
79.0

.9.7

9.8
47,349
25,517

-10,633
4,912

22.5
19.2

24.9
23.7,

/
68.9
44.2

48.1

49 0

,

50.0
54 2

AGRICULTURE 11-

Men
Women

31,204
27,920
3,2E44

26,161
174

93.J
87R',

86.5
82.3

5.0 ,

14.5

12.3
12.1

24,866
2,458

46,710
39164128,

2,470
562

6,192
7,037

10.0
23.3

$

16.9
17.8

35.7
47.0

35-2
33 5

85.3
63.3

73.3
57.2

45.0
35.4

66.7
79.7

33.3
72.1

34.5
34.5

.

,PSYCHOLOGY
Men
Women

103,297

48,406
54',891

07,242
107,440
691_801

41,868
4,192

SOCIAL SCI. f

Men 4

Women

.

95,142
59 156

88.6
,84.8

11.2

11.5.

84,479
52,372

,

/0,059
7,532

11.9
14.4

31.5

26.9

. 66.9
33.7

81.0
80.0

25.0
30.8

',44SOURCE: National.Science Foundatton, Now Entrants Survey, 1976

7
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plso the fields showing the highest proportion of non-student women out of the labor

force. This finding might be expected. However, engineering, which has relatively

few women, also. shows a high unemployment rate for women (10.0%) and a higher.than

average proportion (5.9%) of wOmen out of the'labor force who are not students.

This'finding is surprising on both counts, given the strong demand for engineers in

1976 and the Statement reported by employers in both the major surveys of beginning .

offers to new graduates (The College Placement Council and the Endicott Survey) t64t

employers are anxiods to hire molt women engineers than are available. The unemploy-

ment rate far men in engineering from this combined class of baccalaureate graduates

is only 3.5%. The small.size of the sample of women engineers may introduce highbr

sampTing error. Women-in computersciente show a Zero unemployment rate, and also a

much lower proportion of the total who are non-students out of the labor force (2.2%).

Field of Employment

Alsko positiveTy related to the incidence of women non-students out of the

labor force fs a low proportion of woMen baccalaureate graduates employed in sdience

or engineering. Only half of employed graduates in biology and mathematics, and only

20% in both psychology and the social sciences report employment in science and

engineering (Table 2.5). By contrast, two-thirds of employed woMen graftates the

physical sciences, 89% in engineering, endSgl,of those in computer science report

employment in science and engineering. Less than four peftent of the-computer sctence

And physical science'pladuateS'are non-students out of the libor force. Again, engi-
,

neering is.an excepiton.

Proportion of Total Graduates in A Fie.ld

Among these science and engineering graduates, the-three most popular fields

for woMen Were social sciences, psychology and biology. These three fields combined
a

.acdpunt for 84.7% of all the wemen graduates; but they account for 89% of all the

,student women.whp are out of the laborforEe.

Among male'..science and engineering.gnchiates,.these three-fields account for



TABLE 2.5

FIELD OF./6;GREi BY FIELD OF EMPLOYMENT OF-BACHELOR'S G OWES OF 1974 AND 1975, BY SEX

F I E LI) 0 dr EH PLOiMEN- .

FIELD .
. Other -

OF To 1 Phys. Compu. Environ. . Sod/ Other . Other
DEGREE oyed Chem. -Phys. Sci. Math Sei. Sti. Engrg. Bio. ric. Psy. Econ. Anthro,Soc. Sci Fields

M A4,518 37.2 .- 0.6 OS 1.4.41 0.6 6.9 8.4 0.3 0.3 - , 21.0
Chem. W 2,762 53.0 - 1.5 - . 3.0 - 3.0 13 -.7 - - - - - . 25.0

M' 5,892 2.8 28.6 -2.8 0.7 '4.9 6.2 18.2 , - 1.4 - .... 21.8
Phys./W 316 - 24 7 - - 37.5 - 25 0 - - - - - - 12 5

Othaf M 4,854 0.5 0.5 5.9 - 1.1 1.6 9:6 3.7 4.3 - 1.1 - '4.3 46.9.
Ph s. W. 1,038 - - 12,5 - 2.5 2 5 9 9 7.6 2.5 - - - 24 59.8

.- M 20,391 0.9 0.8 1.0 10.4 22.8 0.8 10.0 e 0.6 0.4 - 1.4' - 0.6 49.9
/Math W 12,125 - 10.3 0.3 8.1 2,3 0.7 7 4 0.3 .. - - 1.3 - 1.0 57.6
Compu.M 6,913 - - - 79.0 0.7 8.4 - - - 0.8 - - 11.2
Sci. W 2,306 2.0 -- - 2 3 79.2 - 64 - - - - - - 10.5

'Envir.M 4,586 0.9 - 1.4 0.5 2.7 35.7 11.8 4.5 5.0 - 0.4 - 2.7 34.3

Sci. W 848 - - 2.5 4.8 4.9 1-7 2 5.0 17 0 - - 2.4 9.7 36.6
M 86.828 0.2 0.2 0,2 PA 2.6 '0.4 78.5 0.4 O. - - - 0.2 16.6

Edgrg.W 1,874 - - -- - 11.2 3.8 70.2 - 3.8 - ei - - - 11.0
.M- 46,195 3.9 0.2 a - -. 0.9 1.7 4.5 33.2 5.9 0.5 - - 0.9 48.3

Biol. W 24 721 4.0- - - - - 1 4 0.3 43.4 1.3 - - - 0.3 42 2

M 24,198 0.4 - 0.2 0.3 0.2 0.8 4.9 -9.6 40.8 - 0.3 - 0.5 41.9

Agric W 2 382 - _. - - - - 5 0 29 9 25.5 - - - - 39.6.

M 35,627 0.2 0.2 - 0.2 2.3 0.2 2.3 4 3 0.2 19.6 0.2 0.9 2.A 66.4

Psy. W. 38 681 - - - - 1.8 - 0 4- 2 8 - 14.8 - 0 4 2.0 77.9

M 18,709 -. - - 0.7 3.5 - 2.8 2 1 0.7 0.7 10.6 T 3.5 75.2

Econ. W 3,586 - - . - - 3.7 - - 3.7 . - - 92.6

Soc/ M 24,776 - - - 0.5 1.1 - 2.2 2.2 53 0.5 6.0 3.9 78.2

AnthroW 33,375 - - - - 0.4. - - 3.3 - 2.4 - 10 5 3 2 .80 1

Other M 39,073 0.3 - - - 0.6 2.4 0.6 0.6 1.2- 0.9 0.3 12.3 80.6

15oc. W 13,608 - - - 0.8 0.9 - - 2.7' 0.8 0.9 - 1.7 11.5 80.6.

SOURCE: Natisonal Science foundation, New Entrants Survey, 1976
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54.4% of the total graauates,and 65.7% of non-students out of the libor force.

However, among men, the thr:ee most populari'fields for major are.social

science, engineering and biology which together account for 65.7%-of all male science

and engineering majors. These three fields combined are the source for only 58.6% of

the non-student men who are out of the labor force, so the job opportunities by field

as measured by field-related employment and unemployment' rates may be the only signifi-

cant indicatdr. The unemployment rate for men in engineering was only 3.5% compared

to 4.7% in biology, 12.3% in psychology and 11.2% in the social:sciences\
I t,

Part-Time Employment

,

Among all the employed bachelor's graduates, 12.6% of the men and 16% of

the women were employed 15art-time. Exactly equal proArtions of men and women (14.9%)

employed part-time in science and engineering were seeking full-time work. However,

among those emplOyed part-time in a non-science oi.'engineering job, 28.4% of the

men and 34.9%of the women were seeking fulli-time employment. Among all

part-time workers, 26% of men and 28% of women were seeking full-time employment.

(Table 2.4).
%.

: For men, the degree fields that

workers seeking full-time work (regardless

include the highest proporiion of art-time -8v

of student status) are comput00-sciences,

agriculture, psychology-and social science. For women, the computer sciences and

agriculture show the highest proportion. ,The largest contrait by sex is a comparison

of part-time workers who are non-students. In this 4roup, about 70% of tht men and

only 44% of thewomen are seeking full-time employment. The proportion who aria

employed part-time and-seeking full-time is highest for men in agriculture, psychology,

mathematics and environmental sciences. For women, the highest proportions of non-

students seeking full-time employment are in agriculture, psychology and biology.

The proportIonS, howeimr, do not tell the.whole story. The largest numbers

of wbmen part-time workers seeking full-time employment are graduates in psychology,

biology and social science. These three fields include 85.2% of all part-time women

workers seeking full-time employment. Among.ment,these three 'fields make up 69.5% of



the total group of part-time workers who are seeking full-timek.

Non-Science Employment

Another significant difference by sex in employment off men and women from

these classes is in the percent of full-time employees who are employed outside

science and engineering. Among mer1441th badc.:Vver.'s degrees, 47.2%'of the fuil-time

employees work outside these fields of employment while for women the koportion is

68.7% (Table 2.4). rn some fields, notably the physical sciences, environmenital

sciences, biology and the social sciences, the proportion of both sexes who are

employed full-time outside Of science and engineering is approximately equal. In

psychology, 66.7% of the men and 79.7% of the women' are employed Outtie-of scienc

and engineering. Because-this field includes such a high proportion of all women in

the survey, this field accounts for much of the discrepancy between the total pro-

portions of men1 (47.2%) and women (68.7%) who are employed Outside 'of science%

Most likely to be eMployed in the field of their major are'computer

\).4. scientists and engineerst followed at a distance by physical.scientists. Slal

sdientisfs of both sexes are least lpely to be.employed in science or engin ring

and the-proportion is similar for both men and women (8(L3 and 82.5% respectively).

Asked the reason for non-science employMent, approximately one-third of

both sexes who responded ihdicated that no science-related.employment was available.

Both sex and field differences occur, but in tte fields of major where the largest

proportion of graduates are in non-science jobs (social sciences, psychololy, biology

and mathematics) the proportion of each-sex who list this reason for non-science

employment is similar.

.More than a third (37.9%) Of the women employed full-time outside of science

and engineering said they preferred such employment. this proportion contrasts with-

26.9% of the men who worked outside of science and engineering 4y preference.

Another impohant reason given by men 02.00 was bettei. pay in a non-scien.ce

and engineering job. This was a neglible factor for women. A slightly higher pro-

portion of women (46.4%1 than men (5.7%) indicated that location of the job was the
/
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reason fdr-liovscience and engineering employment. ,

Summa6 of Findings

Among bachelor's degree graduates from the classes of 1974 and:1975, 97.8% of

the men and 93.2% of the women were either in the labor force or were full-time students

in 1916: -Women are somewhat more likely than men to be employed part-time (16.0% of

emplpyedgwomen and 12.6% ofemployed men). Among all graduates who are pmployed full-

time, women are much more likely than men to be employed outside of science and

engineering (68.7% and 47.2% respectively) but most of ths difference is explained by

the high concentration of women in psychology and in the social sciences where the pro-
-,

portions of both sexes who are employed outside of science and engineering ex.ceeds 65%.

Among.these rkent graduates who are in the rabor force, 10.6% of the women

and 8.1% of the men are unemployed and seeking work. The urployment rates for both

sexes are highest in psychology and the social sdences. The lowest unemployment rates

are in computer sciences and in environmental sc1en6s with male engineers also showing

,a low wiemploym'ent rate.. Women engineers, surprisingly, show a 10% unemployment rate,

although the number of women 'erigineers who are unemployed reeking work totals only -

210.
4

Among all graduates in these combtnep classes, 13.1% of the men and 16.4% of

the women are out of theAabor force - that is they are neither employed nor seeking

employment. However, the majority are students. The proportion of men who are out of

the labor force and are pursuing faW-time .graduate study (10.9%) is very similar to

the proportion of tyomen in this-status (9.6%). Graduates of both sexes in the physical
-

and biological sciences are more likely than gragates in the other fields to be full-

time students.

Among those who are out of tipe labor force, 12.1% of the men and 34.3% of thee

women are neither full nor part-time.students. Amonl the 17,303 non-students 'dm are

neither employed nor seeking work, 6,632 (38.3%) 'are men and 10,671.(61.7%) are women.

pnetheless, thed numbers constitute only 1.6% of the total male graduates and 5.6% of

the total female graduates from these combined classes.
4`
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-

The women report a somewhat higher proportion in part-time employment (12%)

than men (10.1%). Among Dart-time employees, 28.3% ofthe women and 26.3% of the men

report thdt they are seeking full-time employment. Among non-students, 70% af the

men and 40% of the women employed part-time are seeking full-time employment..

In most fields, waren employed full-time are somewhat less likely than men

to be employed in scierice4tid engineering, and are more likely to indicate*that this

is because no science-related job is available. Among 65,123 men and 39,926 women

graduates in science and engineering who report their reason for being employed outside

of science and,engineering, 32.7% of the men and 35.8% of the women say no,science or .

engineering job was available. However, the field difference is more significant than

the sex difference. The proportion of both sexes who are employed full-time outside

of science and engineering is 81% in the sotial sciences', 73.4% in psychology ind 53.2%

in mathemaiics. Among all-the women in this survey, 73.4% haxe majors in those three

fields compared to only 43.2% of the men. Among computer scientists only 9.4% of

graduates who are emplayed full-time are working outside of science or engineering;

and in engineering, only 15.8% are working outside; but.only 2.5% of all the women in

the survey majored in these.two fields compared 4424:4% of the men.

-)
Because women report higher unemploymimtrates, higher proport'ions of Oft-

1.

time workers seeking full-time jobs, and significantly higher proportions of those who

report that they are working outside of science ane engineering because no science or

engineiring job is available, the 10,700 women who report themselves as non-student's

out of the labor force may also include discouraged job seekers in a higher proportion

than may be represented among the 6,600 men in the same category.

The graduates in this survey group were approximately 23 to 25 years old on

the average at the time of the survey. Thus, many, if not most of the women reported

5
as out of the labor force who are not full-time students probably have young children.
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Master's Graduates

Disiribution Among Fields

Among 108,461 master's graduates in science and engineering in 1974 and 1975

loho.were surveyed tin 1976, 19.7% were women. Distribution of degrees within the

various fields of science..is similar for both men and women to the dis'tribution of .

bachelor's degrees, except that for men the concentration in engineering increases to

more thanli third of the,tytal while the proportion majoring in the sociarsciences

drops from almost 26% to 15% (Table 2.6). Among the women, increasing proportions of

degrees were granted in the mathematical and ptiysical sciences, with decreases

occuring large4y fn social scienceS and psychology. One-fifth of the women obtaining

master's degrees darned that.degree in biology.- approximately the same proportion as

among'bacheloes degree recipients.

Labor Force Parttcipation

Among these recent graduates, 91.5% of the men are iWthe labor force as are

87.5% of the women. An additional'7.9% of the men and 5.6% of the.women are full-time
,

students who are mit of the labor force. Ihus, a total of 99.4% of the men and 92.9%

of the woilen are either in the labor force or are full-time students pursuing graduate

study (Table 2.0), and these proportions are, very similar to those for graduates at.

the bachelor's level (Table 2.1).

A significant fraaion of these master's graduates who are employed are

working part-time - 11.1%)of men and 22% of women (Table 2.9). witrthe proportions of

both men and women worktng part-time being significantly higher in psychology. 'This

field", together with agriculture, also has the highest proportion of male part-time

workers seeking full-time employment. For women, mathematics is the leading field of

part-time employment,where full-time employment is sought, and psyjology follows next.

As is true for 6; bachelor's graduates, there is positive correlation for

lime!' who are out of the laborliorce with student status, but a questionable relationship

with high proportion of women among graduates in a fteld, higher than average unemploy-
.

ment rates in a field, and a lower than average correlation between field of degree and
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TABLE 2.6

SOME CHARACTERISTICS OF MASTER'S GRADUATES OF 1974 AND 1975 IN 1976

.

P ERCENT

Tal
,

By
Sex

By
Field

Out of the Labor Force
In

Labor
Force

Full time "Part

Student
time

-Student
rori-

Student

TOTAL ALL FIELDS
Men 87,047 80.3- 100.0 91.5 7.9 0.1 0.5

.Women 21,413 19.7 100.0 87.5 5.5 2.5 '4.5

PHYS4CAL SCIENCE

_

.

Men 8,647 86.1 9.9 8Q.9 19.1 0.0 0.0

Women 1,398 13.9 6.5 82.0 9.0 0.n 9.0

MATHEMATICS '1
,

Men 090 75.9 8.0 89.6 9.0 6.0 1.5

Women % 2,211 24.1 10.3 78.8 0.0 1Q..6 10.6

COMPUTER SCI. ,

Nen 3,855 84.2 4.4 95.7' 4.3 0.0 0.0

Women 721
r

15.8 3.4 88.6 0.0 0.0 11.4

'ElNiRON. SCI. 1

Men 1,515 81.0 .. 1.7 = ' 89.6 10.5 0.0 0.0

gomen 355 19.0 1.7 100.0 0 0 1 I 0.0

ENGINEEOING
Men . 30,045 96.1 34.5 97.2 2.1 03 0.4

Women 1,211 3 .9 5.6 91.4 8./ n.0' 0.0
,

BIOLOGY
Men 9,800 69.9 . 11.3 89.2 9.6 0.0 1.2 .

*men 4,212 30.1 19.7 igLE=d 8.6 0.0 2.9
,

AGRICULTURE
Nen 4,482 86.0 5.1 88.2 9.8 0.0 2.0

Women 729 14.0 3.4 100.0 0.0 0.n 0.0

PSYCHOLOGY .

014en 8.,407 61.3 9.7 88.8 11.2 0.0 0.0

Women 5,313 38.7 . 24.8 91.2 4.5 2.1 2.1
_ ._

50CIAL SO.
Men 73,329 71.7 15.3 89.8 10.2 0.0 0.0

Women 5,263 28.3 24.6 84.4 6.5 3.g 5.7

SOURCE: Rational Science Foundation, New Entrants Survey, 1976



fielci of employment.

The social sciences correlate positively with all of these factors - a below

average labor force participation rate is accompanied by a higher than average pro-

110
portion of women who are non-employed full-time students; a high proportion of women

among the graduates; a high unemployment rate; and a higher than average proportion

employid outside the degree field.

However, there ase exceptions. Mathematics shows a lower than average par-

ticipation in thelabor force for but no full-time students among those who are

c out of the.labor Aorce. Psychology, which includes a high proportion of womeni also

showS a higher than average labor force participation rate. The unemployment rate for

women in the: physical sciences is zero, but 9% of the women in these fields are neither

students nor in the labor force. Despite a 9.5% unemployment rate among women in

engineering, none are out of the labor force who are not full-time students. Among

computer scientists, three-fourths are employed in theirlOgree field, but 11.5% are

non-students out of thg4or force.
III

Statistics from the Labor Department and elsewhere indicate that theChigher

the educational level, the higher the labor force participation amqng women. Among all

women 20 to 24 who had completed four years of college im 1977, 86.2% were in the labor

force. Among those with 9ve or more years of college, 79.1% were in the labor force.

Among women in the 25 to 34 age group, 69.8% with four yearI And 77.9% with five or

more years of college are in the labor force (Table 1.3).
4

--Women tratned in'the sciences are probably more likely than all women

graduates to pursue graduate training. Thys, their total labor force participation

rates of 83.6% for bachelor's graduates and87.5% for master's graduates who are about

23 to 26 years old .appears at least-Ereijira-l-anchpi.obably to exceed the national figures_
AP

llk Student Status

When full-time, non-employed stddents are added to the number in the labor

'force, we find the same 93% of all women graduates at both the bachelqr's and master's

level who are either full-time students or-are in the labor force. Considering part-

%vow,



time as well as full-time students, only 4.5% of women with master's degrees who are

not students are out of the labomoforce, compared with 5.6% of the women with bachelor's

degrees who are in this category. Among men, 1.6% of.the bachelor's graduates an0.5%

of the master's are non-students who are out of the labor force (Tables 2.1 and 2.6)..

, - Table 2.7 summarizes 1976 employment status by student status for

tffse 1974 and 1975 master's graduates. Almost a fifth of both men and women ore
/

continuing their graduate study full-time, and more than i(.1 of-both men and women are

either full-time or part-time students,'with aslightly higher proportion of women than

of men in student status. These students, to.are typically employed - 66.5% of the

.
men and 62% of the women are employed her full or part-time, with the larger pro-

portion, of men employed full-ttme a1 'he women employed part-time. Among part-time

'students of both sexes who are not employed, almo'st two in ten of the women and three

in ten of the men are s'eeking employment.

The.proportion of all bachelor's graduat s who began graduate study immediately

after the bachelor's degree was about 23% of woi n an402.7% of tire/men in 1976, based on

the number of degrees granted in 1075 and first year graduate enrollments in 1976. Thus',

science and engineering graduates-of both sexes are entering graduate study in higher

proportions than are graduates in all fields combined.

Among all the'science and engineering graduates of 1974,and 1975, With

bachelor's and master's levels combined, 38.2% of the men and .35.6% of the women were

students in 1976, eitheVull or part-time. Women who do not expect or intend to pursue

a career are less likely to devote themselves to graduate study, so the timilar pro-

portions of men and women involved in graduate work indicates a probable commitment

lo.the labor force by most of theee women.

.Unemployment Rates

F

Among masterfs graduates, 3.8% of men and 6.2% of wome-n report that they are

unemployed and seeking employment (Table 2.8). The unemployment rate fon women is. 7.1%

. Ompared to 4.2% for men (Table 2.9). This difference results from the inclusion in ,

/-
the first 'figure of indiViduals who are neither employed nor seeking employment.
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TABLE 2./

iTUDENT AND EMPLOYMENT STATUS OF 1974 AND 1975 MASTER'S GRADUATES IN 1976 BY SEX

A. 10

S1UDENT STATUS. & SEX

.

TOTAL STATUS KNOWN

. EMPLOYMENT STATUS -

EMPLOYE4,ULL TIME EMPLoYED PART TIME
PTITOTETEt2 '4, "Tr: A

No H% V% NO H% V% . H% V% N . HT V%- . No. H%* V%

'TOTAL

Men 85 689 100 0 100 0 66 867

,

78 0 100.0 8 300 97 100 0

.

7,266 8 5'100.0. 3 257 I 8 100 0

Women 20 868 100 0 )00 0 13t228 63 4 100A1 3 734 17 9 100 0 4" 18 12 5 100 0 1 288 6 2 100 0

Full Time 'Student

Men 16861 100 0 19 7

,

3 403 20 2 5.13j31.0
.

63 0 6 55 46e1 93 0 654 3 9 20 1.

Women' 3,125 100 0 17 9 524 14 1 4 0 1148 46 9 46 8 1 141 30 6
4

43 6 87 2 3 6 8'

Part Time Student

Men 9 395 100 0 10 9

,

7 561 80.5

/

11 3 1 259 13 4 15 2 105

.

1 1 1 4 282 3 0 8 7

Women :'2 939 100 0 14 1 1 301 44 3 9 8 561 19.1 15.0 529,18 0 20:2 548 18 6 42 5

. Total Students
.

Men 26 256 100 0 30 6 10064 41 8 16.4 6 489 24.7 78.2 6 860 26.1 94 4

.

936 3.6k

.

28, 7

Women 6 664 100 0 31 9 1825 27 4 13 8 2 309 34 6" 61 8 1 670 25 1 63 8 635 9 5 49.3

Non-Students
,

60,792 100.0

.

70 9 55 iO3 0 0 83 6. , 1,540 2 5 18.6 406 0 7 .5 6 2 321 3 8 71.3

Women 6,989 100.0 33.5 5,545 79.3 41.9 1;424 20.4 36.1 .949 13:6 36.2 653 9.3 50.7

SOURCE: Nittonal Science Foundation, New Entrants Survey, 1976
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STATUS OF 1974 AND 1975 MASTER'S DECREE CRADUATES vigo WEPE NOT,EMPLOYED 1N.1976

E.MPLOY D

N G SEeKING

otal Not
Employed

p E E K 1

Total Empl
Status
Known

Seeking

L Empl.

TOTAL ALL FIELDS 106,558 l4,429 4,545
Men 85,689 10,523 3,257
Women 20,868 3,906 1,288

PHYSICAL SCIENCE 9,654. 2,158 327
Men 8,256 1,907 327

licalem 1,398 251 0

CHEMISTRY 3,953 572, 126

Men 2,997 320 126

Women 956 251 Q

PHyS1CS 3,110 1,218. 128

Men 3,110 1,218 128

Women 0 0 0

OTHER PHYS. 2,591 369 73

.

Men 2,149 369 73

Women 442 '0 0

MATHEMATICS 9,068 2,212 1,040
Men 6,967 1,655 928
Women 2,100 556 111

COMPUTp SCIENCE 44576 349 103
Men* . 3;855 267 103

Women -, 721 82 0

ENVIRON. SCIENCE r,819 205 52
Men 1,463 205 52

Women 355 0 0

-ENGINEERING 31,052 1,554 623

Men 29,841 1,344 518

-Women 1,211 210 105

BIOLOGY 13,442 1,707 227

Men 9,458 1,139 114

Women 31984 569 114

AGRICULTURE 5,038 683 173

Men 4,309 -597 87

- Women 729 87 87

PSYCHOLOGY 13,609 . 1,956 555

Men 8,407 1,165 222
Women -,,,, 5,202 791 3

SOCIAL SCIENCE 18,300 3,606

Men -- 13,133 2,245 907

Women 5,168 1,361 539
,

ECONOMICS 4,279 805, 0
Men 3,694 610 0

.i.- 585 195 0

S /ANTHRO 6,187 1,810 757

Men 3,658 1,142 616

Women - 2,529. ' 667 141

HER SOC.' SCI. 7,834 990 686

Men 5,780 493 291

women 2,054 499 398

Not Part
Seeking Full-Time Time Not
Total Student S udent Students

9,884 7,896 633 1,355
7,266 6,755 105 .406

2,618 1_1141 529 949

1 1,705 0 126
0 1;580 0 0

251 126 0 126

446 320 0 126
194 . 194 .0 0
251 126 0 126

1,090 1,090 0 0
1,090 1,090 0 0

0 0 0 0

296 296 a
296 296 O1 0

6.- 0 0 0

1,172 626
727 626
445 0

246. 164
164 164 0

82 0

.323

'101 .

223

0 82

153, 153 0 0-

. 153 153 0 0
0 0 0

931 *722 105 105
826 617 105 105
105 105 0 0

1,480 1,252 0

1,025 911 0

455 341

,228

114
114

510 423 :0 87
510 423 0

0 0 0 0

1,401 1,179 111 1.11

943 943 '0 0
458 236 111 111

2,160 1,672 1)5 293
1,338 1,338 0 0

822 '334 195 293

805 610 195 0
610 610 0 0
195 D 195 0

-1,053 860 0 193

526 526 O. 0

526 334. 0 193

302 20Z 0 101

202 202 0 0
101 0 0 t

-.-

SOURCE: National Science Foundation, New Entrantc orirev 1q7F,



EMPLOYMENT STATUS OF 1974.AND 1975 MASTER'S GRADUATES WHO
WERE IN THE:LAW mita IN 1976, -13V FIILD'IND SEX

.

. ,

'Total-

Empl;
Status
Known

Total
Labor
Force

% In
Labor
Force

Unem-
ploymt
Rate

EMPLOYE 0'
E NON E

Total
Empl N .

.1

% of
Total

% Seeks F.T.
% of
F T

% No. S/E
Available

' Ali
PA*.

Non
Student

TOTAL. ALL FIELDS i( ,

Men 85,689 78,424 91.5 4.2 75,167 8,300 11.1 17.7 72.2 20.1 17.2. ..

Women 20,868 18,250 87.5 47.1 16,962 3,734 22:13-% 11.0 13.2 37.5 25.6

PHYSICAL SCI.
Men . 8,256 6,676 80.9 4.9 6,349 934 15.1 12.1 100.0 33.3 49.1

Women

---Th

4398 1 146
1

82.0 0.0 1'146 73- 6.4 100 0 100 0 26.0 A -

MATHEMATICS
.

Mon 6,967- 6,41 68.8 14.9. 5,313 1,061 20.0 9.5 50.0 39.9 -

Women '2-.000 4,654, 78.8 6.7 j 1,543 313- 21.6 32.3 100.0 50.0 -

COMPUTiR SCI.
Men 3,855 s'3,60 95. 2.8 3,587 82 2.9 0.0 0.0 14.7 33.3

Women . 721 639. 88. 0.0 639 0 0.0 0.0 0 0 25 7 100 0

ENVIRON. SCI.
,

-
L

Meh 1,463 1,311 89.61. 4.0 1,259 200 16.1 0.0 0.0 9.5 -

Women 355 356 100.0 0.0 356 99 32.3 0.0 0.0 40.6 -

ENGINEERING .

Men - 4' 29,841 294015 97.2 1.8 18,497. 1,316 4.7 '0:0 OA 6.8 32.4

Women 1(211 1,107 91.4 9.5 1,002 99 10.4 0.0 0.0 11.0 -

BIOLOGY
Men - 9,458 8,434 89.2 1.4 8,320 1,368 16.6 8.3 100.0 27,9 4333

Women 3,984 3,529 70.0 3.2 3,415 341 10 5 0 0 0 0 25.9 -

AGRICULTURE 41

Men 4s309_ 3,799 88.2 2.3 3,712 12.9 .65.2 0.0 17.5 68.2

Women 729 729 100.0 11.9 642
A69
173 29.0 0.0 0.0 48.8 100.0

PSYCHOLOGY
Men 8,407 ) 7,463 88.8 .0 7,241 1,720 24.2 34.7 61.0 14.8 -

Women - 5,202 4,745 91.2 7.0 4,412 1,776 40.8 13.3 0.0 49.5 38.1

SOCIAL SCI.
Men 13,133 , 11,795 89.5 7.1 10,888 .0 49 104,21.1 100.0 42.6 16.5

Women 5,168 4,364.4_q_t2_.±._._3_A07860229'Ir0.0 0 0 46 2 22.5

4 1 SOURCE: National Science Foundation, Nedintrants Survey, 1976



When student status is considered together with job seeking (Table 2.7) we

find that 9.3% of non-student woMen are unemployed and seekting employment compared to

3.8% of men. Among part-time students, 18.6% of women"and 3.0% of meri are unemployed

and seeking work.
,

The unemployment rates re highest fox men in mathematics, where an

s

astonishing 15% of the labor forc .report,that they are unemployed and seeking. For

wren the highest unemployment rate is in the social sciences, followed closely by

agriculture. Also above the average unemployment rate for women is a 9.5% unemployment

rate in engineering. This unexpected finding of over-average unemployment among women 1

engineers also appears at the bachelor's level. Based on the low unemployment rate in

engineering for men at both degree levels, and the consistent reports from the College

Placemeni Council and others that employers have avidly soughtmore women.engineers
%

than are available for emplbyment, thii high unemployment rate is difficult to under-

stand. Perhaps this phenomenon is related to the small number of women engineers in

the:sample population for this survey which produces a higher sampling error. However,

A

we also found higher than average '..unemployment rates among women engineers in other

data sets 'used for this study, (see pageL309.and must concludethat the finding is

probably significant.

, WomeAraduates in soCial sciences make,up a fourth ofill the wómen'

science and engineering graduates at,the master's level, A closer examination of same

of the internal fields of the social sciences finds a zero unempl9yment rate among

woolen with master's degrlees in economics, 719% in Sociology-anthropology and.20.4% in

"other social sciences." Since women in the social Sciences, with a 12.4% unemployment
-

rate, are one-fourth of.all the wom0n master's graduates, while men with master's in

mathematics where the unemployment rate 1914.9% make up only 8.1% of all the men with

new master's-degrees, the relative influence of these two fields on the unemployment

rates of the total group is readily .perceived.

While tile unemployment rate of-women in mathematics is 6.7%; compared to 14.9%

for men, we find that 20% of the employed women mathematicians are employed only part-

,



time 'and almost a third of them are seeking full-time employment. Among men, almost

20% of those employed are part-time workers. and 9.5% seek full-time emplgyment.

Further, 40% of the men and half of the women with master's degrees in mathematict who

are employed fuil-time are working outside of science and engineering. Job

opportunities for matheMaticians at the miter's level appear to be poor.

Among women master', graduates, higher than average unemployment rates for

women correlate pPsitively with a-higher thanaverage proportion-of non-student women

out' of the.labor forceonly in the social sciences. At the bachilor's level, this

relationship occurs in every field except biology and agriculture which have a higher

than average unemployment rate but a slightly smaller proportion of non-students who

are out of the labor rbrce.

Field of Employment .1

At the mdtter's level, higher proportions of employed graduates of both sexes

and in all fields are working in'the field of their major or one that'is closely

related.than is'true at the bachelor's level. Tables 2.5 and 2.10 stuvethe field of 4rit

employment by field of major for bachlor's and master's graduates respectivelf.

At.both degree tevels and for both sexes, the highest proportions of graduates
-015"

employed in their major field are in'engineertng and computer sciences. Except for

women in chemistry, no other fields at the bachelor's level show as many as half of the

employed graduates wbrking in the field of their major, At the.master's ievel, only .

the "other social sciences", "other physical sciences", and mathematics show less than

50% field related employment, except for womentln agriculture and the environmental

sciences.

In economics, the master's degree appears to be a vital ingredient to field-
%

related employment for women sibce all those at the master's level but only 6.4%.of

those at the bachelor's level are employed in any science or related field. To a

lesser degree, this is true for all fields except engineering. The computer sciences

show\an opposite effect for women, with only 10.5% of the employed bachelor's graduates

but 2 of the master's graduates workfng outside of science-and engineerin(e Since

li

do

a
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TABLE 2.0
I.

FIELD OF DEGREE BY FIELD OF EMPLOYMENT OF 1974 AND 1975 MASTER'S GRADUATES IN 1976. BY SEL(PERCENT)

a FI'ELD. OF EM.PLOYMENT
..

FIELD
OF

'DEGREE
Total
Em lo ed Chei. Ph

Other
Phys..
Sci. Math

COmpu.
Sci

Env1ron.1
Sci. . .' Bio

.

A.rid. Ps .

-
Icon.

Sod/
Anthro.Soc.-7----.---:---.--2.0=

-
-

Other
Sci.

-
-

Other
Fields

18.3
18.6

. M

Chem. W
867.
705 t,54:6 - 9 2 .- - -

.

-

a .

-
24.6

17.9
-

-
.

-

-
-
-

_.

-

- M

Ph s. W
1 98p3

_
50.8
w,

-
-

6.0

St er
Phys. W

:o
L 29 -

,a-
- 25.0 - -'.

:

- -
-

50.0
-
-

-
-

-
-

. 7 '
-

.

25.0 -
M

Math ..W
5,312

' 1,655
-
.-

- -

ir-

-.0
i.e,

34.1
37..2

-
12.8

16.0
18.9

, 61.0"
61.3

1
-

'2.9
-

12.f.
6.7

21.8
-

-
-
-

-

-

.-

-
-

1.9

--
-

-

-
z

-- 0

35.7
37.2
14.1-
25.6

Compu i4

Sci. W

3,587
-63

j..,,-t

P
. -

Envir.t4
'sc.'. W

1 9
2T

-
20.7

, 4.1-
-

4.3
, f-

',O.4

-
. -

--- s-a.1
. -

12..5
19.5

g.6
60.2

4.1.
-

-- - -

-

,, .!-..b'
_,,,,

-

0.7

1.4-
2

13:3
41.4
4.9

11.0
21.0
-19.3

N

Engrg.W
289293

902
8,434
3 530

-

,i1.4
-

.0.7 0.7

-
-

5.0
11.0

--

1.4
11,.0 '

3 2

83.4.
55..5

-

Ccr
11.6

74 2

-
-

4.0
-

-

1.4-

-
-
-M

Biol. W

Agri. W
4--

3-1885
500

-
-

-
- - .. - _

-
-

4.8
65;2 17.4

-
. -

.

_
-
_

\-,-
-

.

45.8
M

Psy. W

7.131

4,189
. .

-,
-'

-
-

-

_.
,

-
-'

2.7
-

-
1.6-

- _
-
-

1.6
-

82-.1
57.3

-
3.0

r -
-

1.6-
3.0

13.0
34.1

14

Econ W

' 3,084
390

'-
- i

- 11.3 - - -
-

46.4--
100.0

-
-

4.r 37%4

Socl A

AnthroW
2,374 :"
1,861

-
-

. - -
-

-
-

-
..

- 8.1 - 8.1 - 51.9

53:

1.9

i2::

20.0

1Other M
Sioc. W

5,187
19461

-
-

-
- tt,

.,..
, -

-
-

- 1.8 1.8
-

-
-

-
- I_ -

:
- - _45.9 54.0

,

SOURCE: National Science FoRndation, New Entrants.Survey, 1976
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all of the women master's Oaduates who are employed outside of science and engineering

fields gave the re hat no science and engineering jobs were available, we might

conclude that demand for the master's degree in this field is w0ker Ulan for the

bachlbr's.

Among men in computer sciences, 11.2% of bachelor's level graduateand 14.3%
414.

of master's level were employed outside of science and engineering, and a third of the

master's graduates indicated that no science and engineering jobs were available.
sr

In biology, About half of the bachelor's graduates of bop Sexes were employed

outside of science and engineering (with about half of these indicating no science and

engineering job was availible); and at the master's level only about a fifth Were

employed outside of science and engineering while a third of the men and none of theA

women said they could not find science and engineering*Sobs.

In general, the proportions of both sexes who were employed outside of science

and engineering were simtlar, except for master's level env ronmental scientists and

apiculture majorscat both degree levels. The wide disparity between the sexes in total

non-science and engineering employment is more Meastrelated than sex-related.

Summary of Findings
.A

Student ltatus is the single most important é1tent rfelated ,Xo beiny out of

the labor force for both men and women among these recent graduates. tull-time students

out of the labor forcf plus persons in the labor force account for 90.5% of men gradu-

ares at the master's level and 92.9% of women.

Although the master's degree is often taken as a terminal degree, 30.6fof

the men and"31.9% of the women miter's graduates in this two-year tombine0 group

report that they are students. Among men, 19.6% are full-time and 11.0% part-time'

.students while the proportions for women are 17.9% and 14.0% respectively.

As with the baccalaureate graduates, a substantial number of the full-time

graduate students alsd report full-time tmployment. Among the men, 20.2% of all full-

time students are also employed full-time while 14.1% of full-time studitt women also,

report full-time employment..

-
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Among women master's graduates, only 12.5% are neither employed nor seeking

employment. Within thii group, 43.6% are full-time graduate students, 20.2% are part-

time graduate student% and the remaining 36.2% are out of the labor force for other

reasons. Amon4'men, only 8.5% of the graduates are neither employed nor seeking

employment with 93% of se being full-tiMe liudents,.1.4% part-time students and

5.6% out of the labor force f r all other reasons.

. Both men and women at the master's level are much more likely to be employed

in their field of major or a closely related field than are bachelor's level-graduates,

except in engtneering, physical sciences,and computer sciences where the proportions

kr are similar. Graduates in the 'social sciences (except economics) are lesklikely than

graduates in any other fields to be wading in any science or engineering field.

The unemOloyment rate for women is 7.1% compared to 4.2% for men. Field of

maJor is the more important determinant.o9inemployment rates, and women have higher

unemployment.rates than men because more of them are concentrated in the high unemploy-

ment fields - principally the social sciences ancrmathematics.

Concliens

Among\both bachelox's and master's graduates of 1974-ana 1975 who were

surveyed one and two years after receipt of the degree, less than 15% were out of the .

labor force. For both men and women, the majority.of individuals who were out of the

labor force were full-time graduate students. At both degree levels, 93% of the women

were.either in the labor force or were full-time graduate students whp were no,t

employed. While there were differences by field, the variation at the bachelor's level

was small ranging f 92.4% of the women in the social miences to.97.8% of the

graduates in computer sciences who were either in tklabor for'ce or were non-ermiloyed

full-time graduate students. At the master's level, the variation ranges from 78.6% of

....__

the women graduates in biology to 100% of those in engineer , environmental tciences

arld agriculture.

Typically,

have no information

Ulm women-in thts survey are fh the 23 to 26 year age range. .We

as to their marital or parental status, but it seems unlikely that
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the pumberewho have small children is confined to that approximately 5% who are non-

students out of the labor force. Other data examined for this study inAcate a high

incidence'of labor force particiPation, even among mothers of pre-school children.

About half of alrfull-time students (48.1rof )achelor's graduates and 54.3% *

of master's graduates) are also employed - indeed one-fourth of the full-time students
or

who are baccalaureate graduates and 20% of full-time students at the master's level .

report full-time employment.

The high rate of combined labor force participation and fult-time graduate

study without other employment among the women from these recent graduating classes

indicates a strong attachment to the laboi- force at a time when many of them may have

young children. It,may alio indicate that significant porpions of the group are post-
%

K

ponin§ childbearing.

Among all scientists and engineers in this data set who are unemployed and .

seeking work, 36% at the bacylor's level and 28% at the master's level are woMen, but

women make up only 31% of the bachelor's praduates and 20% of the mater's graduates

whose employment status is known. Most of this difference lies in the field choices

of women, who are ioncentrated 4n the fields with the highest unemployment rates.

This factdr probably adds discouraged women to the small number who are out of the labor

force without being full4time 'students. Other segments of this study also support this

premise.
4

Monethpless, the participation in the labor force among these recently

graduated women who are not out of the labor force because t are full-time graduate

students is 92.5% among both bachelor's and master's graduates. For men the partici-

pation rate is 97.6%*for bachelor's graduates who are not full-time students outside

the labor force, and 99.3% among master's graduates.

.
Over the'next few years, some of these women will take breaks in their

employment for a few months or a few years to devote themselves to their fag-Hies.

Othprs will continue working full-time or part-time even when they have small children.

Their present participation in the labor fordb coupled with the high,proportion who
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are pursuing graduate education indicates that most of these Women plan to continue to

be a part of the U.S. lalior force, with or without breaks for childrearing. Approxi-

OP'

mately the same proportions of men and women are presently pursuing graduate degrees.

this adde4 training will increase even lurther the likelihood of labor force

participation by the women.

Recent master's graduates are considerably more likely than bachelor's

graduates to be.employed in the field of their major or one tlosely related to it. For

example, 43%-of women biology graduates in the bachelor's group are employed in biology

) compared to 74:2% of the master's grasluates. In psychology, the proportions are 14:8%

of bachelor's and 57.3% of Master''s graduates. This is true for men as well as women.
.0

4The.unemployment rates amohg master's graduates also are generally lower than

for Lachelor's graduates, arid considerably lower for-both men and women in biology and

psychology. In the.social sciences, the 'unemployment rate for.men drops from 11.24A

the bachelor's level to 7.7% at the master's, but for women the 11.5% rate for bachelor's

increases to 12.4% for master's graduates. This is the majortreason why thtunemploy-

sent rate for all men in the sample drops from 8.1% for-bachelor's graduates to 4.2%

for master's while for women the unemployment rates are 10.6% at the bachelor's and

7.1% at the master's level.

About a fourth of bothCmen and.women bachelor's graduates who .are full-time
p.

students,and a fifth ofdmaster's graduates who are full-time students axe alsliemployed

full-lime, with additional proportfons in both groups employed\part-time, AMongyart-
,

time students, more than three-guarterS,of both sexes are also employed.
IC-sore

,

.This study reveals that Wni recent graduates, the mpst important dis-

similarity between men and women in terms of their peesent and future labgr force

participationris the field concentration. Considerably higher proprtioni,of men lhan

women at both the bachelor's and master's

employment opportunities have been good.

s

level haue majgred in engineering where the

Two-ihirdi- of the'women at the bachelor's
;

level and-half at the master's level have majored in the socigl*sciencet and psycholdiy.

Among the men, one-third at the bachelor's level Ad-one-fourth at the-master's level
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are in'these fields. Based on unemployment rates, these fields offer less opportunity

than moit of the others.

Further, within the social sciences, a higher proportion of the men have

chosen the field of ecanomics where the opportunitiet also appear to be better. Only.

6.6% of the women bachelor's graduates in the social sciences majored in economics

compared to 13.3% of the men. At,the master's level', 11.1% of the women social science
a

. majors and 27.7% of the men are in ecohomics.

Occasional diff rences between the sexet in unemplpyment rates for the same

field generally do not appe to be significant. One exception is engineering.where,

. despite.a good job market an a reoutededemand for women, the unemployme rate for

these recerlt women graduates in engineering is extraordinarily high - 10% at the

bachelor's level and 9.5% at the wter's level. -We have found no explanation far
,

j this wide' dpirgence'in unemplorent rates between men 4nd Omen. A similar divergence
\,

:exfsts in agriculture wh e the unemployment rates for women are 14.5% at the bachelor's

,level and 11.9% t the master's compared to 5% and 2.3% respectively for men. Because

of.thekrelatively smal numbers of women in these two fields, the sample size may

introduca,dispropor ate error in the data for these fields. However, we found the

same divergence in engineering and agriculture in other segments of this study, and

may reasonably con61ude that the figures have credel4ii7

The overall conclusion to be reached from the information in this survey is

that recent graduates fn science and engineering of both sexes are generally either

in the labor force or are full-time graduate stuHents improving their credentials'to

enter that labor force.

4
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, CHAPTER 3

1978 SURVEY OF SCIENCE AND ENGINEERING GRADUATES 0,41972 AND 1976

In 1978, the National Science Foundation surveyed a sample of the science
- 'No

c

and engineering bachelor's a +aster's graduates of 1972 and 1976, thus provfeng

information on recent gradua es as well as those whdwere about four ifears older.

Because the present situdy was begun just prior to this survey, he NSF added to its

questionnaire a question regarding the 'parental status of these gr duates.
i

1972 Graduates ,

Graduate Education

TABLE 3.1
_

NUMBER AND HIGHEST.DEGREE IN 1978 OF BACHELOR'S AND MASTER'S GRADUATES OF 1972
BY FIELD, SEX AND 1972 DEGREE LEVEL)

.

FIELD OF DEGREE &
1972 DEGREE LEVEL -Total Women

linkesTASIRELD
'MASTER'S

1178 ct OF TOTALT
BACHELOR'S DOCTORATE 4

% Women Mlen Women lien Women Men Women

AIl Fields
Bachelor's 317t847 90,025 28.3 69 6 69.3 21 $ ,26 6 8.6 4.1
Master's 58,167 10,598 18.2 76.0 80.9. 23.1 19.1
Phys. Science
Bachelor's

1

16,737 2,643
-

.15.8
I

57.2 63 8 24.4 24.0 18.4

,

12.2
Master's 4,827 670 13.9 1 63.6 65.2 36-.4 34.8

Mith. Sci.
'Bachelor's 23;848 9023 39.1 58.4 72.4 36.1 26.3 5.5

21.6r

1.3
16.3,, Master's 5209, 1,552 29.8, , 78.3 83.6

\Computer Sci.,
\Bachelor's 3,402 340 10.0 . 85:2 83.2 9.2 16.8 5.6 -

/1:ster's t ' 1,977 Nri 10.2 . 93.6 10010 6.5

EBT1-1:111;4:
' 8,489 .1,419 16.7 75.3 73.2 22.8 18.6 1 9 8.2

Matter's 2,260 241 10.7 80.0 81.7 2ö 0 18.3
-Engineer
Bactor's 511774 618 1.2 75.4 , 69.1 22.5 30.9 2.2

.

-

ft st.r's 17,039 345 2.ö 89 9 83.5 10 1 16 5
Biol. Sci.
Bachelor's 40 996

N
11 967 29 2

.

61 4 62 4 16 4 25 6 22.2 12 0
ster s . 6 2 49 3 4 69 80.6 30.8 9 4

Agrfc. §ci.
Bachelor's 13 560 740 5 4 85 9 88 0 11 7 8.0 2 3 4 1

ster s .' 91 7.1 8 92 . 8 0 4

Psychology
Bachelor's 43,421 20,154 46.4 56.4 65.7 30.2 30.9 14.4 3.4
Master's 5,293 /1033 38.4 44.9 68.2 55.1 31.8

Soc. Sci.
Bachelor's 115 619 42 821 37.0 74 0 72 0 19 6 25.7 6.51

31.5
2.3

111.3s er s 38 3t218 2..3r , 68 88.7

Oita Source: National.Science Foundation, New Entrants Survev, 1978



- 37 -

Table 3.1 shows_the taal nuMber, percent by sex, and highest degree level

attained in 1978 by the bachelor's and master's graduates of 1972.

Women earned 28.3% of the S/E bAchelor's and 18.2% of the Master's degrees

in this 1972 cliss. Only in the biologfilel sciences is the women's proportion of

master's degrees higher,than their proportion of bachelor's degrees.

_

Wben the graduateszf 1972 who earned either a bachelor'sor a master's in

. I

that year are combined, we find that in 1978, 11% of the men but only 5.7% of the

wymen have earned a doctorate. In the combined sample, however, 32.3% of the women

ana 31.2% of the men report a master's as their highest degree in 1978.

Considering only the 1972 bachelor's graduateS 26.6% of the women and 21.8%

of theimen report a master's as their101ghest degree in 1978, but the proeortion of

both men and women who took At least one-graduate degree is similar - 30,4% of the men

and 30.7% of the women. The somewhat greater tendency nf women to stop aCihe.,7ster's

level is notable among both levels of 1972'graduates.

Labor Force Participation

In this data sample, as in all the other data sets we have examined<the

,women show strong adherence to tOt labor force, and that adherence increoes with

higher degree levels. Table 3.2 shows the proportion oflnen. and womeh who are ln

the labor force; their unemployment rates; and the proportion who are out of the

labor force for full-time graduate study.and for all other reasons.

The proportion of women who at:e out of the labor force is higher in every

instance than the proportioeof men. The unemployment rate (the ratio of those

seeking employment to the total- labor force) also is higher for women than flbc men,

being 3.5% and 1.6% among the bachelor's graduates of 1972; 4.0% and 1.1% among the

master's graduates (and this holds true in almost every field).

Some of these men and women are out of the labor force because)they are full

time students. Among

(

e 1972 bachelor's graduates, 3.7%iof the men and 2.t% of the

women are full-time st dents out of the laborsforce, as are 1.6% of the male and 3.3%



TABLE 3.2

EMPLOYMENT STATUS OF 1972 SiE GRADUATES IN 1978, BY DEGREE"tkVEL, SEX AND FIELD

FIELD & 1972
DEGREE LEVEL

OUT OF LABOR FORCE

TDTAL NUMBER % IN LABOR FORCE

...L...

UNEMPLOYMENT RATE % FULL-TIME STUDENTS % OUT FOR OTHER REASONS
ALL FIELDS . 'Men. %men Men Women Men Women Men Women Men Women
Qachelor's 227,822 90,025 94.8 79.9 1.6 3.5 I./ 2.6 1.4 17.5

Mhster's 47,569 10 598 97 4 86 5 1 1 4.0 1.6 3.3 1.0 10 2
PHYSICAL SCI.
Bachelor's 14,094 2,643 92.6 85:1 2.1 2.70 5.6 2.9 1.8 12.0
Master's 4,156 670 98.1 83.6 0.9 0.0 1..7 0.2 -16.4.

MATH SCf.
Bachelor's . 14,525 9,323 95.4 ,76.9 1.3 - 3.4 1.3 1.2 214 .

,Nster's 3,657 ilj552 96.3 89.8. 2 3 2 3, 2.2 2.1 1.5 8.1

COMPUTER SCI. .

Bachelor's 3,062 j.....-/ 340 48.1 66.8 - - 1.9 -. .-. 33.2

Master's 1,776 ' 201 100 0 85.6 - - - - 14.4
ENVIRUff. SCI.

Bdchelor's
MastOr's

7,071
2,019

1,419
241,

96.2
97.6

80.4
91.7

2.0 2.9 2.5
1.2

2.7
..

1.3
1.2

16.8
8.3

1ENGINEERS
BacheTor's 51,156 .618 97.9 74.8 0.7 17.5 1.5 6.1 0.6 19.3

Master's 16 694 345 k '8.8 100 0 0.4- - OA . - 0.3 0.0

DIOLOGfCAL SCI.
Bachelor's 29,029 11,967 89.7 83.5 3.4 3.; 7.5 6.0 2.8 10.5

Master's 4,485 2,149 93.1 77 4 5.8 2.1 6.9 6 5 0 0 16.1

AGRIC. SCI.

Bachelor's 12,820 740 97.7 76.1 1.0 5.3 1.8 8.0 7 0.5 16.1

Master's 2,501 190 97.6 78.9 0 5 9.3 0.5 7.4 1.9 14.2

PSYCHOLOGY
Bachelor's 23,268 20,154 93.2 80.7 3.4

'J
4.8 ' 4.5

.

2.9 2.3 16.4

Master*s 3 260 2,033 97.8 90.9 1.2 - 1.1 2.3 1.1 6.8

SOC. SCI.
Bachelor's 72,798 42,821 94.8 79.1 1.2 3.4 3.6 1.6 1.6 . 19.3

Master's 9,020 3,218 96.5 87.6 0.6 10.1 1.0 3.6 2.5 8.8

Data Source: National Science Foundation, New Entrants Survey, 1978

;')
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of the female master's graduates of 1972. In addition, however, 17.5% of the 1972

bachelv's graduate women and 10.2% of thimaster's graduates are out of the labor

force for other, i.easons, mostly concerned with family responsibilities.

The 1978 survey asked respondentsif they htd children, and if so tf they

had children under age 6 and/or over age 6. Among theN1972 women graduates, 18.7%

of the bachelor's graduates and 15.6% of.the master's graduates rhorted having

children under age' 6. Six percent of the bachelor's and 19.6% of the master's gradu-

ates reported children over six years of age in 1978. Obviously some women had

children in lioth age groups.

Among the 18,469 women from the 1972 classes who had children under 6, 57.4%

of the bachelor s graduates and 46.2% of4the 'master's graduates were out of the .1;bor

force in 1978. However, among the 7,564 women who reported having children over six,

. only 7% of the bachelor's graduates and 13.7% of the master's graduates were out of

the labor force in 1978.

.
Since two thirds of the worgen'from these tlasses who are out of the labor

'force in 1978 and who Were not full-time graduate students report children under age

1ge

six, we can assume that a substantial proportion of them will return to the labor

force wfien their children reach school age. The women graduates of 1972 in this

sample are-typically 28 to 31'years old,'with 87% of all'these graduates being in

the 25-34 age group. p

Examined in another way, we note that although 18.7% of the women from the

1972 bachelor's Oats report having children under age six, only 17.5% of the women

in that class who are not full-Ome graduate, students report being out of the labor

force in 1976. Among the master's graduates of that year, 15.6% report children'under

age six, but only 1(1;2% of this class are out Of the labor force for other than full-

time graduate study. A further analysis of,labor force participation 'of mothers /

AsshoWnin Table 3.2 women whose bachelor's degrees are the physical

sciences and biosciences, are somewhat more likely to be in the labor to e than

begins' on page 43.

(
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those whose degrees are in other fields. At the master's level, women who majored in

psychology are the least likely to be out of the labor force. Whether this is related

to job opportunities, we cannot tell.

As in all other data sources wp have found, th4,l4,8 unemployment rates for

the. women graduates of 1972 at both degree levels are more than twice as high as the

unemployment rates for men, with the gap a little larger for the master's graduates

than for the bachelor's graduates. The unemployment rate for men is highest/in the

biological sciences: and in psychology at the .bachelor's levelt while for women, the

unemployment rate is highest in engineering, agOcultural sciences and psychology among
(1

the bachelor's graduates, and in agrultural iCiences and social sciences among the
.

to

master's graduates. The high unemployment r e in engineering reinforces the data

from the'1976 survey of recent graduates. N2 clear.relationship is apparent between

unemployment rates for these.wonen and thl-Orop rtion who are out of.the labor force,
I'

except that a lower than average.rate o nemployment among the bachelor's graduates

generally is'matched by a higher labor force participation 'rate.

1976 Graduates

Table 3.3 shows the number and 1976 degree level by field and sex, and the

1978 degree level attained by the graduates. Women make up 32.5% of the bachelor's

Awe
class of 1976 and 22.4% of the master's graduates. These women are remarkably close

to the men in proportion of graduate degrees ,earned since 1976. From the bachelor'

graduates, 12.5% of the women and 10.3% of the men have earned a master's degree, with

IP a slight fraction of both sexes havingLachieved a doctorate by 1078. Among ttle 1976

master's graduates: 6.6% ethe men and 6.2% of the women have achieved the dgcrate.

The field variation isitked, with women well below men in the proportion

earning graduate degrees 'in the physical sciences, mathematical sciences, environmental

sciences and engineeri kut proportionately ahead of the men in the agricultural 4(

sciences. Women from this class have earned more master's degrees in psychology,.but

fewer doctoratei than have men.
)61
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TABLE 3.3

NUMBER AND HIGHEST DEGREE IN 1978 OF BACHELOR'S AND MASTERS GRADUATES OF 1976,
BY FIELD, SEX AND 1976 DEGREE LEVEL

,

FIELD OF DEGREE 8
1976 DEGREE LEVEL

Total

11 rrj'cfC-7-4--
Bachelor's 318,498

.

Women % Women

HIGHEST DEGREE IN 1978 (% OF TOTAL) ,1

BACHELOR'S MASTER'S ; DOCTORATE I

Men Women Men Women! Men! Women 1

,0.6 0.1103 444 32.5 89.2 87.4 10.3 12.5!
/ Master's U,6E4 13,158 22 A 93.4 93.8 6.6' 6.2

I

Phys. Science
Bachelor's 4 16 k329 3 137 19.22

85.0 87.6 14.6 11.3

,

0.4' 1.1

Master's 3 773k
.

535- 14.2 90.3 97.0 9.7 3.0
Math. Sci.
Bachelor's 16 084 6 554 40 7

4

80 2 86 7 10 8 13 3 - -

ter s 3 :.3 3 3 0 .9. 93 .

Computer Sci.
Bachelor's

,

5,664 1,124 19.8 90.0 94.1 10.0
-

5.9 - -

M6ter1s ,603 377 14.5
.
93.5 84.9 6.5,; 15.1

Environ. So--
Bachelor's 6,983 1,912 21.3 89.9 92.6 10.1

.

7icil

Master's \,....-H '2,381 411 17.4 94.4 97.81 5.6 2.2
Engineers
Bachelor's 47,057 1,835 3.9 87.4 94.3 12.6 5.7 0.6 -

Master's 16t497. 547 3.3 , 97.4 89.7 2.610.3 _
'Biol. Sci.
Bachelor's 59,012 20,298 34.4 91.4 91.7 6.5 7.9 2.1 0.4

.

Aaster's 6,939 2,103 31.6 91.2- 96.6 8.8 3.4
, _

Agric. Sci.
Bachelor's 19,160 3,570 18.1 93.1

,

85..8 6.7 13.4 0.2 0.8
Master's 3,351 478 14.3 94.4 97.7 5.6 2:3 '

Psychology
Bachelor's 50,364 27,376 54.4 85.9 80.9 13.7

..-

19.1 0.4

,

-

Master's 7,859 3,671 46.7 80:8 873 19.2" 1I.5
Soc. Sci.
Bachelor's 95,544 37,638

,

39.4 91.6 89.1 EN 10.9 0 2
Master's 11,U1 3,629 31.4 , . , 92.8 98.3 I 7.2 1.6

Data Source: National Science Foundation, New Entrants Survey, 1978

Labor Force Participation

Table 3.4 shows the 1978 labor force participation of these recent graduates.

The proportion of men and of women'who are in and out of the labor force is similar,.

V
and once again full-time graduate study is the most significAtit reason for being out

of the labor force among both men and women. Onry 6% of the women at the bachelor's

level and 8% of the 1976 master's graduates are out of the labor force,for all reasons

other than full-time graduate study.

6:



TABLE 3-4.

pIPLOYMENT'STATUS OF 1976 jiit GRADUATES IN 1978, qlt 1976 DEGREE LEVEL, SEX A FIELQ

FIELD & 1976
PERCENT

DEGREE LEVEL TOTAL NUkBER % 1Pç.4R FORCE UNEMPLOYMENT RAfE FT STUDENTS OUTSIDE LF NON-STUDEVIS
Men
1.1

1 3

OUT OF LF
Women
5,6
8,0

ALkFIELDS
BaChelor's
Master's

.. i -1 ....1.:. Men Women'
5.8 P-'11.4
5.4

Men

7.7

omen
0 0,

8
215,054
45,670

103,444
13,158

8 5

91 0
84.3
87.2

3.0
2.7

PHYSICAL SCI. i .

Bachelor's 13,112, 3,137 74.7 .72.0 3.0 6.0 20.0 24.5 5.3 3.5

Master's. 3,238 535 83:3 97.0.- 1.6 0.0 15.9 0.0 0.8 3.0

MATH SCI.

Bachelor's 9,531 6,554 86.1 91:5 3.6, 2:114-- 12.3 3.6 . 1.6 4.9

Mirter's 2,550 1,313 86.9 93.9 4 3 / 4.4 10.3 2.1 2 8 4.0

COMPUTER SCI. P . ,

Bachelor's 4,540 1,124 100.0 100.0 1.3 0.0 - ... - -

Master's 2,226 377 97.8 95.0 4.5 0.0 2 2 - - 5 0

ENVIRON. SCI. ,

'Bachelor's 7,072 1,912 96.1. '81.7 6.6 7.3 2.7 5.4 1.2

Master's 1,966 415 90.; 90 6 i 3.4 2.4 9.2 6.5 - 0.0 2:9

ENGINEERS
A

Bachelor's
Mister's

45,223
15,951

'1,835
547

97.2
96.3

98.6-
97.3

0.5
0.6

4.9
8.1

2.6
2.5

1.4 0.2
1.2

0.0
2.6

BIOLOGICAL SCI. ,

Bachelor's 38,714 20,298 73.0 77.1 3.8 7.2 26.1 16.2 \.9 6.7

Master's 4,746 2,193 78.2 79.A 2.6 4.4 20.2 11.5 1.6 9.2

AGRIC. SC1.
'Bachelor's 15,890 3,570 95.4 1493.7.

,

1.9 4.2- 3.4

q

1.2 2.3

Master's _2 873.- 478 9474 85.8 2.5 11.2 5.6 11 0.0 4.6

PSy5HOLOGY
22,987 27,376 84.7 82.1 3.3 6.7 14.5 9.9 0.8 8.0BEchelor's

Master's 4,188 3,671 "1.5 90.6 7 6 5.2 6 9 2.3 1 6 7.1

SOCIAL SCI. .

I Bachelor's 57,907% 37,638 89.7 87.8 4.6 5.5 8.4 8.1 1.9 4.1

1 Master's 7,932 3,629 89.3 81:9 4.3 7.5 8.7, ,5.5 2.0 12.5

Data Source: Natio 1 Science Foundation, New Entrants Surve.i, 1978
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Only 4.1% of the women bachAor's graduates of 1976 but 14.4% ofthi master's

. level graduate women report having children under age 6 in 1978. Less than-40% of

mothers with pre-school children from the 1976 bachelor's cUsS and only 31% of mothers

from the master's 1976 gracl9ates are out of the labor force.

The unemployment rates among these recent graduates are 3.0%.and 5.8%sretpec-

1
tively for men and women from the bachblor's.class; 2.7% and 5.4% respectively from the

master's *dais. The higher unemployment rate for women persists through mott fields, and

is markedly higher in engineering, biosciences, agricultural sciences and social sdences.

In psychology, the unemployment
)t.

ate for women at the hachelor's level is twice as high

4, for men, but it is slightly lower than the rate for men among the master's graduates.

As in the 1976 ey of the graduates ofr1974 and.1975, (Chapter 2), higher

unemployment rates for women appear positively related to the proportion who are out of

the labor force, particularly among graduates in environmental sciences, psychology and

social science.'

Labor Force Participation of Mothers

Table 3.5 shows the employment status of mothers from both the 1972 and 1976

gradUating classes, distinguishing.between motheigs whose ehildren are pre-school age

and mothers with children six and older. Some mothers, of course, fail in both groups.

A somewhat surprising 31% of the mothers of pre-lchool children are

employed full-time, with an additional 13% ea4ployed part-time and 4.3% seeking employ-

'Cogit. 'Only about half of these mothers ate out of the labor force. However, there is a

distinct difference in labor force participation between mothers of pre-school children

who graduated in 1972 and those who graduated in 1976, with 63%.of those from the 1976

class and onlY 44g cif those frOm the 1972 class being in the labor force. This difference

exists no. matter what the present degree level of the mother, perhaps indicating the

ra d change that has taken place in recent years in increased labor force participation
""anvii#

.K of mo ers whose children are of pre-school age.. Women who graduated'in 1976 appear to

have elected to remain in the labor force while their children were young to %much.

larger degree than'those women who graduated four years earlier.



TABLE 1.5

/ EMPLOYMENT\iTATq;OF MOTHERS FROM'1972 KNO 1976 BACHELOR'S AND MASTER'S GRADUATES, 1978; BY

HIGHEST DEGREE IN 1978,.GRADUATING CLASg, AND AGE,GROUP OF CHILDREN
A

4'

444:

HIGHEST DEGREE

IN 1978

H I4i. 0 R EA U N 0 E S\X CHILDREN SIX ANO OVER

Number,
Imet tYed
FultETime

mpledE e
Part-Time Seekina

6vt'rof

Lblabh"rorce Number
Ellployed

Full-Time
Employed
Part-Time Seekinjabor

Out of
Force

BACHELOR S

1976 Grads 4 210 38,.9 12 5

,

8 0 40 6 - 7 040 9 2

,

7 sil

.

9 4

4

24 1

rads 3, 9 5 6 6 3 9. 8 9 3 '6 8 9 3 3 -.. 0 4

Combiped 7t804 28 8 11 8 4 9 54 6 10 142 54 9 15 0 10 8 19 4

MASTER'S

10,6 Grads 1,906 21.0
4,

9.7 31 0

%

3,675 72 7 1(4- 9 1

i

7,4

19/2 Grads 4,375 . I3.t / 52.9 3,494 63.4 -13.1 16.7 6,8

Combined 6 281 3 . 15.8 ..4 46.2 7 169 Be.2* 11.9 12 8 " 7.1

DOCTORATE

197601rads 86 66 3

.

Ac

33. 1,.
.

.
1-

57 (r 50 9

.

50.9 - .

4

1972 rads 499 60.9,4 2 .4 16.6 .368 74.7 .12.5 - 1.0 12.5

Combiped 585 61.7 4 74 2 1 5- 71 5 17.6 ' 10.8

ALL DEGREE
LEVELS
1976 Grads

.

6 202

.

39 1 - .15.4

.-

37.1 10 772

t

61.7

.

ai 7 9.3 18 3

1

39)2 Grads 18,468 28 4 12 2 8 56 4 7 564 c55.8 ' ii 1 14.2 8 9

Combined 24 670 31 1 13 1 4:2. irl 5 8 336 60.4 13 8 11.3 14 4
a

8 .

GRADUATE
of 19 4010 ' 40 3

.f

-

12 2 ..

,

7,8 39 7'

4

8,11g 61.8 ' 6 7 10 6 20 9
.

-R-TO i,815 27 5 12 0 ..,,8 1 /57.4 5,484 54.2 21 0 17 8 7 1

Combined 2nl,125 30 1 1.0 4 1 538 - 13,O3 56-.7 12 5 13 5 15 3

ALL MASTER'S
GRADUATES
of 1976

t

1,892
1,654

'16.3

:18.3

.

22 7
15 g

9.8 31.2
46.2

2,653
t,080

69%8
60 1"

14 9

21 4
5.1

4.9

10 3

13 7f 1972
blned 3,546 37.3 19.3 5.2 P18.2 4,733 65.5 17.8 4.9 11.8

SOURCE: natiónal Science Foundation, New Entrants Survey', 1478
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Labor force participation (both full-time and part-time employment) also. in-

\ %.

creases,with higher degree Ilevélsamong the mothers of pre-schoolers, so that ontS, 14.2%

of the doctOrates in this grouar oUt of the labor-force compared to 54.6% of the

mothers of pre-school children where the mother's highest degree is a bachelor's

Ainong the mothers wiih children six and older, 83% are in the labor force.'

Even among mothers whose highest degree is the bachelor's degree, more than 80% were in
, r

the 10or force in 1978

-The largest difference between 1 72 and.1976 graduates who have children 6 and

over appears to be the high rate of part-tin>iployment among the 197 ' graduates (21.1%)

and a lonlikr rate,of wfthdrawl -from the labor force (8.9%), while 'fewer of the 1976 gradu-

ates are workiAg parl-time (8.7%) and more are out of the labor force (18.3%). -

The most'sueprising finding in these dataCs that a higher numhlkand pro-
.

portion of women who earned a degree in 1976 Ulan of those from the' 1972 classes have

children six and over. Among the 1976 graduates, 5.3% report haVing children under 6

and 9.2% report having children 6 and over. Among the graduates of 1972, a higher pro-

portion report pre-school children (18.2%), as we would expect, but a lorer proportion

report having children.six and over (7.4%) which is unexpected (Table 3.6).

TABLE 3.6

PROPORTION OF WQMpt-GRADUATES OF 1972 AND 1976 WHO REPORT HAVINd CHILDREN

IN 1978t 8/ AGE GIMP OF CHILDRtN

Topl Women
No. Reporting
Childresz < 6

% of
Total

No. Reporting
Children 6 RA Over

% of
Total

1976 Graduates
.

.

Bachelor's 101)444 4 310 4 2 8)119 7 8

Master's 4,158
_

1 892 14 4 2 653 20 2

1972 Graduates
.

Bachelor't 90 025. 16 81,e5. 18 7 5,484 6 1

Master's ID S98 1654 15 6 2.080 19 6

TOrk ,)

1976 Gioaduates 40116,502 6,202 5.3 10).772

1972 Graduates 101 623 18 469 18 2 -564 7 4

SOURCE: liational Science Foundation, New Entrants Survey, 1978



The data suggest that this indicates a significant increase in the number of

re-entry women who were ambng the bachelor's or master's graduates in 1976, following

an earlier school areer interruption while their children were small. Among the

1976 bachelor's raduates n 1978, 60% are-24under in 1978, and 28% are 25-29..

An 80% labor force participation rate among these baccalaureate level.mothers

of older children when compared to the 45% participation rate of mothers4of pre-

. ichoolers reinforces the finding in other parts of this study that women trained in

science and engineering want to and do return to-the 1A-bri'orce when their children are

in school; and that their participatidn is higher than among all college graduates..

In March 1974, only 43% of women with four orwore years of college whd had

Children under six years of age %Ire participating in the labor force: aecording to the

Labor Department.1 Among women who had children only tn the 6-17 age range% 62% were

in the

level, 42% were
4

in

labor force

Among all

in 1974.

mothers of pré-schpol0 children in 1978, spgardless of edwational

the labor force, as wer'e 57% of Tothers with ichool'age children.2

In this sample of women scientists and engineers, the tabor force portici7

pation,of mothers with.pre-school children is somewhat higher than the 1974 national

rate for college graduates, while the participation of.those with children six apd bver

is signifecantly higher than the 1974 data indicate for all college graduate mothers.

Among the mothers of older children, as well as ihe motherS of pre-sgolers

in this 1978 survey, those women

more likely than those with only

11# forc

the sample of,about

with a graqmate degree in science or engineering are

a bachelor's degree to stay in or to return to the

00 n chemistry and engineering-graduates surveyed

as another part of this study (Chapter 5), 35% of thoseAraduates of the post 15 years

were mothers, and 64% of those mothers were in the labor'force. Among mothers whose

1 HandbooW on Women Workers U.S
p. 23

2 -"Oanges in Marital and Family
-Johnson. Monthly Labor Review,

. Department of Labor, Women's'Bureau, Bulletin 297

Characteristics of Workers, 1970-78," by. Beverly L.

April 1979 CO
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children were under age six, 62% were in the labor force. This rate appears to be

reiited more to the high incidence Of graduate degrees among the chemistry graduates

and the excellent job pportunities for the engineering baccalaureates than to other4 4

common/tie§ aMong women science and engineering graduates

Salaries

We can examine the silaries of the graduates of both the 1972 and 1976 classes

who were employed full-time in science and engineering in 1978. In Table 3.7, we find a

fairly universal pattern of salary differentials between men and women in each working-

field, diffei.entiated by the two gradbating level's for both 1972 and 1976.

j. TABLE 3.7

MEDIAN ANNUAL SALARIES OF BACH &)4ASTER'S GRADS OF 1972 & 1976 WHO ARE .

E LOYED FULL-TIME IN SCIENCE OR ENGINEERING, BY FIELD OF WORK- & SEX
a

IELD OE WORK
BACH. GRADS
OF 1972

MASTER S GRADS
QF 1972 -

BACH. tRADS
OF 1976

MA1TERIS GRADS
OF 1976

Men ilomen Men Women Men Women Men Wdmen

ALL FIELDS 19)644 15 225 22 865 18 115 15 598 12 092 19 074 154010
PHYS. SCI. 16,917 18,2006 20,315 17,324 14,077 13,111 18,343 13,776
Chemists 16,341 18,200' 20,721 17,507 14,206 13,079 18,460 13,741
Phyt/Astr, 18,520- - .20,185 16,600 12,088 16,632' 184721 '16,?00

Other P/S 21,846 . 18,260 20,305 - 13;899 12931 15339 13,000
MATH SCI. 15,141 14297 %301 '19,000q 14)794 la gar 146/7 16,1514

taTUTER SPEC% 20,001 16.208 22,290 20 410 16,383 A, 013 10,013 17,805
ENVIRON. SC': 20,116 18,043 23,788 15,865 13,725 4Vr'L' 71 ,20,192 15,060
Earth. 20,283 , 18,108 25,663 15,903 14,930 18,008' 21,783 15,110
Other 18,853 16)350 17,819 144746 12,008 13000' 12,071 15,000'
ENGINEERS 20;348 18,206 25,044 22,4681 17,210 16,171 21,O94 19,902
Chemical 22,125 24,150' 24,288 27,200' 19,017 19,289' 22,203 19,800
Civil 19,513 19,600' 24,361 29,867' 16,459 17,400° 20,31,4 17,000
Elec. 22,089 18,400 *25,188 19,117 10,088 14,697 20,941 -18,200
Mech 20,897 t5,800 24,671 22,083 16 QS2 14,965, '242'850 24,462'

LIFE SCI. 15,453. 12,666 17,873, '14,922 2-6Y 14,64i 13,180
B1ol, 15,088 12,603 16,967 , :-,

.,.

s,291 10,294' 14,479 13,355

AoriZ. .. .16689 18,164' 2Oi:j,. 0 12.040 '0,157° 14,851 12,700
PSYCH0L.GISIS 16,319 14,108, 4.-: 03t 10,144 972' T3,499 14,402'
SOCIAL SCI. -18,007 1Qt, .19,494 6,342 12,922 11T44 16,174 14,803
Economists , 18,1 29,761 15,050 16,950' 16,320 15,100
Soc/AnthrO. lf),...lf 1, 9,933 18,170 14,979 13,171 0,900 13;752 10,101
Other 'SS 41111S,:- _,16,935° 17,179 2Z,3163° 12,526. 114046,7 16,764 '1$,,1380',

SOURCE; ,144t09,1

Data 'diae:titi

Wamen's lalarfelA

Women gra&

.. 0-

$ci ce Foundation, New Eletrants Survey, 1978

ical engineering and civil engineering show higher

- *

ir'''''0334mitetlet
r
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'salaries than men except among the 1976 master's graduates.

Among the 1976 graduates at the bachelor's level, the median salary is higher

for women than for men in several of the fields where there ar6 few women, such as

physics and astronomy, earth sciences and these engineering subdisciplines; and the

median salary for women is also slightly higher than for men amon psycholwksts.

Among the 1972 graduates at both the bachelor's and mas er's levels,. ;01---s\

report higher salaries than women in every field where/there is 'any significant number

of women.

In the 90 cases'where the salaries of men and women could be compared by
4

field, degree year and degree level, men have higher median salaries than women in 67

'instances - or 75% of the time.

Aowever, the salary gap between men and women is less for, the 1976 class than

for the 1972 gAduates. We cannot tell for sure front the available data whether women

have been able to obtain their proportionate shary of these science and engineering

jobs, but the data appear to indicate that they have not. For example, women are 22.4%
, es,

of the 1976 master's graduates lout they hold only 18.3% of the full-time science and
4

engineering jobs that are held by this class. Among the bachelor's graduates of that

year. women are 32.5%, but they make up only 23.4% of the total employed full-time in

science and engineering in 1978.

Among,the 1972 graduates, women are 28.3% of the bachelor's graduates and

of that group who were employed fulltime in science and engineering in 1978. At

the master's level, Women earned 18.2% of the 1972 degrees, but are 14.1% of those

employed in science and engineering. These differences may reflect the higher pro-

portion of women than men who are out of the labor force for non-student reasons.

Some of this difference is in the field of study, since bachelor's degrees

in fields typically chosen by women such as social sciences and pSychology:aro, less

likely to lead bo science and engineering employment than are bachelor's degrees in

the physical sciences or engineering where men,predominate.

Nonetheless, the higher unemployment rates for women in almost every field,



coupled wittl the lower proportions of women employed in science and engineering fr41

each segment of both classes and the generally lower salaries earned by these women may

indicate-that women have had less opportunity than men to find employment in science

and engineering, regardless of their field.

Summary

Almost &3% of the women who graduated with a bachelor's and 90% of those whp

graduated with a master's degrdb in 1972 are in the labor force in 1978-or are pursuing
4

a graduate debree on a f411-time basis. Almost half of the women from,these classes

who have pre-school children are in the'labor force.

Over the.six years from 1972, more than a fourth of the bachelor's graduates

have earned --amaster's degree and 4% have achieved a doctorate. Among the master's

gradu4es of that .year, 19% have earned a doctorate. '

1/6

The sirong dedication of these women to the labor force, as indicated both

by their educational advancement and their labor force participation, inaates that

a substantial. majority of these women expect to remain in the labor force or,to return

4 to it as their children reach schnol age. Among the mothers from this group who report

having children six and over, more than 90% are in the labor force.

The 1976 gfaduates also are substantially involved in firaduate study or in

the labor force. Only 5.6% of the bachelor's graduates and 8.0% of the'1976 master's

graduates are out of the labo force for any-reason except full.-time graduate study.

Based the rns we have fpnd throughout this stypy, a&ut half of the )-

women, trained in science and engineering may remain in the latior force while their

children are pre-school age. Most of those who do take career breaks will return.
. .

Otrein,g pattern of women returning to school.

,*
got degrees in 1976, 9.2% of the graduates-(7.8%

Indeed, the data in

Among the womel,,i#.

this survèy-A

;14
4401e'mtio

sit-the bachelor recipients and 20.2% of the master's recipients) report having,

children six or over, indicating that they have already taken such a break, and were

preparing to return to the.labor force by obtaining the.degree in 1976. The proportion
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of women graduates from the 1976 classes who have children six and over is hi4hirr than

the proportion of the 1972 ciass:-who report school age children in 1978 - 9.2% and

7.5% respectively. At both bachelor's and master's levels, the proportion of women

graduates reporting children six and over is higher in 1978 among 1976 graduates than

among 1972 graduates.

The high unemployment rate experienced by mothers of pre-school and sch6r'ol

age children in this sample suggests the lack of part-.time job opportunities which was

emphasized by wavier' in other parts of this study. It may a,lso reflect Ile difficulti

of making adequate arrangements for child care for either full or part-time work. In

some instances it My-indicate the difficulty of re-entering the labor force following

a career break even one of 4ort duration..

The data from this survey confirm the findings in Chapter 1 that women with

-degrees in science And.engineerin are strongly attached to-the labor force despite

their higher.unemployment rates an, their lower salary levels. In addition., this

survey-provides us with a strong tndication that even those women who are out of the

labor force while their childreffare-under a4e 6 will generally return to the labor

force when their children are school age.
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CHAPTER 4

SCIENCE1OWD ENGINEERING GRADUATES FROM THE FRESHMAN CLASS OF 1961

Ope of the questions related to science manpower data is why the numqer of

baccalaureate degrees granted in science appears to have so little relationship to

the size of the scientific work4ce at tater periods. In February 1974,,.when the

author was organizing a symposiu\fhor the annual meeting of the American Association

for the Advancement of Science to consider problems of supply and demand for scientists

and engineers, she asked Dr. Lewis Solmon, then working with the Commission on Human

Resources of the National Academy of Sciences, to prepare a paper evolving from that

question. That paper, entitled "Where Have All the Bachelor's Gone" raised as many

qudsttons as it answered, and Solmon laterl sought funds which were provided by the,

Nationat Instituteof Education for a more detailed analysis of career use of bacca-

laureate education. -The College Placement Council provided resources to conduct a new

follg-up survey of the Freshman Class of 1961.

.Because Solmon was concerned only withjA,ccalaureate graduates w41did not

pursue a graduate degnee, his survey population was limited to/dOse 1961 freshman who

had received a baccalaureate but no hig$er degree by 1971 when they were surveyed for

other studies. Questionnaires were sent in late 1974 and early 1975 to about 12,000

graduates who had entered college in 1961 and who had been working for up to ten years.

Persons responding to this survey comprise almost exactly half of the respondents to

the 1971 survey.
4

'Because he was concerned only with those individuals who had not received an

advanced degree, Solmon eliminated from his respondents those persons who had earned

a higher degree .by 1975,- and the results f the study were published in 1977.*

Since the survey instrument used fbr Solmon's stud9 included a great deal of

information which would be useful in any study of the labor force participation of women

a

* Solmon, Lewis C., Ann S. Bisconti and Nancy Ochsner, College As a Training Ground
for Jobs, New York; Praeger Publishers (in cooperation with the Higher Education-
research- Institute,) 1977.

7t
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'))who have earned a degree in science or engineering, he was asked to rovide computer

printouts of data for all the respondents to that study whose bachelor's degree was in

a science or engineering field. The following discussion is based on answers supplied

by 1,881 men and 1,131 wo,m. en whose bachelor's degrees are distributed by field as shown

in Table 4.1.
TABLE 4.1

HIGHEST DEGREE ATTAINED IN 1974-75 BY 1961FRESHMEN WITH
SCIENCE/ENGINEERING BACHELOR'S DEGREE, BY.SEX*

' 6 HIGHEST DEGREE
otal Bachelor's Master's Doctorate

No. b sex NO. ,- % No. No.. %

TOTAL 3,013 100.0 2,507 83.2 397 13.2 109. 3.6
Nen 1,881 62.4 1,514 40.5 '281 15.0 86 4.6
Women 1,132 37.6 993 /87.7 116 10.2 23 2.0

BIO SCIENCES 489 100.0 407 83,2 58 11.9 24 4.9
Men 237 49.7 189 79.7 34 14.3 14 5.9.
Women '252 51.3 218 86.5

4-
24 9.5 10, 4.0'

MATH SCIENCES 401 100.6\ 332 82.8 63 15.7 6 1.5
Men 256 63.7 203 79.3 49, 19.1 4 1.6
Women 145 36.3 129 89.0 14 9.7 '2 1.4

CHEM & BIOCHEM , 234 foloA. 194 82.9 25 10.7 15 6.4
Men , 157 67.2 122 77.5 23 14.6 12 - 7.6
Women 77 32.8 72 3.5 2 2.6_ 3 3.9

PHYSICS61 89 100.0 64 7 .9 14 15.7 11 12.4
Men 79 88.8 55 6 .6 13 16.5 11 13.9
Women 10 11.2 , 9 90.0 1 10.0 - -

OTHER PHYS. SCI 4i 100.0 36 85.7 5 , 11.9 1

_

2.4
Men 35 82.9 30 85.7 4 11.4 1 2.9'
Women 7 17.1 6

,

85.7
-

1 143. __. - -

ENGINEERING 430 100.0 361 83.9 60 14.0s 9 2.1
Men 386 89.8 326 84.5 53 13.7 7 1.8
Women 44 10.2 35 79.5 7 15.9 2 0.4

r .

ECONOMICS 330 100.0 390 87.9 30 9.1 10 3.0
Men 255 77.2 227, 89.0 19 7.5 9 3.5
Women 75 22.8 63 84:0 11 14.6 1 1.3

,

SOCIOLOGY '325 100.0 281 86.5 38 11.7 6 1.8
Men 119 36.6 91 76.5 22 18.5 6 5.0
Women 206 63.4 190 92.2 16 7.8 - -

PSYCHOLOGY ' 336 100.0 270 80.4 54 16.1 12 3.6
Men 173 51.8 127 73.4 36 21.0 10 5.8
Women 163 48.2 143 87.7 18 11.0 2 1.2

OTHER SOC. SCI 37 100.0. 272 80.7 50 14.* 15 4.5
Men 184 54.4.' 144 78.3 28 15.2' 12 6.5
Women 153 45.6\ 128 8.7 22 14.4 3 2.0

* Sample omits all.graduates whol6arned an acilkoeced degtee by 1971.



Educational Attainment
gak

Since this sample is limited to those graduates who, in the ten years after

their freshman year had not completed any advanced degree, a'surprisingly large portion

of them either had oompleted a graduate degree by 1,974-75 or indicate that they were

students. Fifteen percent of the men and 10.2% of the women in this sample had earned

the master's degree since 1971, with an additional 4.6% of the men and 2% of the women

reporting a doctorate.

In addition, 31 men and 49 women who were out of the labor'force in 1974-75

reported that they were students at the time of the survey. The questionna'ire did not

request student status inforMation except from those persons Who were out of the labor

force, so some additional portion of respondents probably were pursuing gradua work:

while also employed. ..",,,,..
. t.

moms'

Although the proportion of men from this sample who have already earned an

idvanced degree is higher than the proportion of women, 4.3% of*: -women in the sample

compareti to-only 1.6% of the men indicated ihat they were students and not employed in

1974-75. Table 4.1 shows the number and percent of men and women in this sample by

their highest degree and field 'in 1974-75,

tmployment Status

Tabl)4..2 shows the'number by sex and field who.re in' the labor force

(employed fu1i-time., employed part-time or seeking emplo t) and who were out of the

labor force. For the latter group, student status is indicates is the proportion

who were involvedhin home care.

Women 0 t Of The Labor Force

Reasons Not Employed
. \

Only 2% of the men, butN.4 of the w p reRorted themselv,es as being out of

vie labor force. Theie proportions4atch well with the Census Bureau data which reports

thatip4.1% of all women with four or more years of college were in the labor force in

1975.* Indeed, the figure may indicate surprising strength iniabor force participation

* A Statistical Portrait of Women in theflnite0 States, Bureau of the Census, Special
Studies Series -P-23-. No. 58, April 1976,\pi. 29

e



EMPLOYMENT STATUS IN 1974-751 BY IEL OF BACHELORS.DEGREE A

(1) (2) (3) (4) 5 6 7 8

_Igtal ,

LABOR FORCE

,

OUT

\..-,

IDE NOR FORCE .0

Total
u

Time
art

Tine
ee ng

E 1

nemp

Rate

.

Total

Percent
of 1 Student

Pertent
of 7

Home
Care

Percent
of 7

1TOTAL

Men

Women

3,012
1,881

1,131

2,555
1,841

714

2,307
1,768

539

t-----
62

38

24

02.4

.2.1

3 4

457

40

417-

15.2

2.11

36.9

70

31

49

15.3
77.5

11.8

401

8

393

87.7
20.0

94:2

186

35

151

BIO SCIENCES 489 389 315 62 12 3.1 100 20.4 19 19.0 86 86.0
Ilen . 238 233 221' 7 5 2.1 5 2.1 4 80.0
Women 251 156 94 55 7 4.5 95 37.8 15 16.0 86 90 5

MATH SCIENCES 400 339' 314 27 8 2.4 61 15.3- 7 1145 60 98.4
Mins-- 255 253 246 3 4 1.6 2 0.8 2 100.0
Women 145 86 ' 68 14 4 4.6 5% 40,7 5 8.5 60 101.7

CHEM A BIOCHEM 235 206 184 13 9 4.4 29 12.3 8 27.6 .23 /9.3
Men 158 153 141 4 8 5.2 5 3.2 6 100.0

Women 77 53 43 9 1 3.9 24 31 2 2 8.3 -23 95.8

PHYSICS
.Men e.

89

79

80
75

76
71

2

2

2

2

2.5

2.7

9

4

10.1

5.1

3

1

33.3
25.0

4
..,

44.4

Women 10 5 5 - - 5 50kz0 2 40.0 4 80 0

OTHER PHYS. SCI 41 35 32 2 1 2.9 6- 14.6 3. 50.0 3 56.0

Men 34- 30 ' 28 1 1 3.3 4 11.8 3 75.0 1 25.0

-Women 10 7 5 .4 1 - - 2 28.6 - 0.0 2 100.0

ENGINEERING 430 428 419 3 6 1.4' ;V 0.5 2 100.0 2 100.0

Men 386 386 377 3 6 1.6 `'...40 0.0 2

Women 44 42 42 - - 4.5 \:... 2 10G4

ECONOMICS 329 298 288 7 3 1.0 9.4 '6 19.4 21 67.7

Men 254 246 241 2 . 3 1.2 8 3.1 5 62.5 1 12.5

Women 75 52 47 5 - - 23 30.7 1 4.3 20 '87.0

SOCIOLOGY 325 226 192 ,27 7 3.1 99 30.5 8 8.0 97 98.0

Men es4 119 115 110 2 3 1.8 4 3.3 - 5 125.0

Women 206 111 82 25 4 3.6 95 46.1 8 8 4 92 96.8
,

PSYCHOLOGY 336 271 237 26 8 3.0 65 19.3 13 20.0 57 37.7

Men 174 170 162 4 4 2.4 4 2.3 5, lgi.0

Women 162 101 75 22 4- 4.0 61 37 8. TM 57 . 93.4

OTHFR SOC. SCI 338 283 250 27 6 2.1 16.3 11 20.0 46 87.3 ri
1 7A 1 ^% ' 71 '4 P ,r - I
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when we note that among these 32-year old women, ail who had earned a graduatedegree

. within ten years of their freshman year have'been excluded from the sample.

Although the questionnaire offered an opportunity for multiOle responses as

to the 4pason for being out of the labor force, the number volved in home and child -

care plut the number-who reported themselves as students acco t for approximately all

Of the men and women who were out of the labor force.

Amon Pweall those who re neither employed nor seeking employmeni-,-bnly 61%.

reportelothStIthey do not want a jot; now, so apparently some would like to work but are.,

not looking for a job in any active wa . Despitthe MUltiple responses allowed by the
. ')(

question, the answers provide some hint a out why that remaining 35% wholight want a

job at this time were not actively seeking work.

TABLE 4.3

REASONS FOR'BEING 0U\F THE LABOR FORCE

No. %

170.11 WomA in Sample - 1,131
-

.

Total Women Not Employed
-

441 39.0

REASONS

Don't Want a Job now

No.

270

%'of 441
-
61.2

In School 49 11.1

Voluntary Home Care . 379 85.9
Home Care - No*Alternative _. 14 . 3.2.

Canrt Find Part-Time Work
,

52 11.8
Unsure How to Find a Job .' 9 2.0
Apprehensive About Job Search 17 _ 3.0
Unable to'Find a Suitable Job 24- si5".44

Spouse Discourages My Working 43 9.8
Prefer Volunteer Work

-
. 92 20.9

3t,

Among thesywomen, almost 12% say they cannot find part-time work. Many of

them indicate uncertainty or appreansion about finding-a job, and particularly a

suitable job. A somewhat surprising 21%_of all the women who are out of the labor

force indicated that they prefer volunteer work. This group undoubtedly includes

some of the 10% who indtcated that their spouses discourage their employment.

4

However, an overwhelming ffiajorityof the women who were out of the labor

force are voluntarily involved in home and child 'cre., Almott.86% gave this response, \



%

T.

with an additiona11.2% indicating that they were performing home and child care

because they had no alteriative. Since they wereall about 32.years old at the time

of the survey, a moloritirly have pre-school age children.

Ome Out Of.the-Labor Force

.A substAal majority-of these womeh (8172%),have,been out of the labor

forci for'e year or more.. Only 3>4% had never been lin the labor force whi:le 11.5%

indicated that they were last employed within the past four to'i2 months anti 3.8% that

they were last emPloyed within the past three monthi.

Plans To.Return To fhe Labor Force

Their future plans abOLt labor force partitipation are generally positive.

,Only 7.2% indicate that they plan never to seek a job while 8.6% indicate plans to

return to the labor force within one year, 38:7% plan to return in one to five years,

and 9.5% plan.a return after five years. One-othird say 'they are unce4tain when they

will seek a job. AMong the 441 women whoy6re not employed at the time of the survey,
a. -,

60% are eittler currently seeking work or indicate positive plans to return tp the labor

force. Half, of them eipect to be working within five years.\

Women In The Labor Force

yarlance_By. Field

Labor Force participation Is stdkingly different among degree fields,

varying from 54% of graduates 'in sociology and 59% in tbe mathematical sciences to 67%
.

, in the physical scqnces, 69% in economigs and an astonishing 95% in engineering.

There may be a /lumber of reasons why the women engineers are so much more strongly
0

attached to theiabor fprce than are graduates in any of the sciences. Although there

were offly 44 women engineers jn the sample, 42 of them were employed full-time.

These figures may.reflect the significant difference in the professional

nature of the baccalaureate degreeln engineering compared with the science fields.

This suppositi;n is reinforced by the fact that the proportion of women from this group

of 1961 freshman who are students.out of theTabor force about ten years after completin;

their baccalaureate degree is highest in the biosciences (6%) and psychology (5.2%),

6(
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probably indicating that thesewomen want to reenter the labor force.ancPrecognize

the need for higher edudationzredentials it they,are to cgpipete success-full.); forljobs
4

4
in these fields,,. Among thd engineers, none were students.

P
The higher incidence oflabor force participation among lengineers physical

scientists ahd economics majors may also reflect betterAjob opportunities in these

fields. The available salary information for these'women shows at lea(t one significant

.reason why. women engineers are working while women in the social and biosciences find

less incentive based on the salaries available to them. For.example, among all women
4;

bioscientists reporting salaries above $10,000 a year,,74.2% were earning ,less than

$14,000. Among the women engineers, only 7.1,% earned less than $14,000 while more than

40% earned Over $20,000 per year. 'Only women with majors in'economics and those with

majbrs in engineering included any significant number of women reporting high salarids.

In the ehtire sample, only 20 women reported salartes of $30,000 or more, and nine of

the 20 (45%) were majors in engineering-or economits although women with these majors

were only 13.6T of the total number of employed women.-

Employment History

The women engineers in this sample also.have been

full-time work in a mbch higher proportion than the women

The typical graduate in this sample without an advanced degree has been,out of school

for nine to ten years. Among the women engineers, 97.8% have been employed full-time.

loyed consistently tn

ny of the sciende

for five or filore years compared to 60.7% of the physical sciende'and math graduates,

57.8% of the social science majors and 54.4% of the biosciencd majors. Among the men,

proportions are 94.3% of engineers, 86.2% Of physical-scientists, 89.6% of social

scientists and 88.2% of bioscientists

and

had

/

S.

Women engineers also show significant) job stability with the sole employer,

an even higher stability than themale engineers.

had the same employer for more thin three years -

Among the women engineers, 81.8%

the longest category in the

questionnaire - compared to 76.7% of the male engineers. Among employed physical

scjentists, 50% of the women had been with the same-employer for three or more yeats as

S.
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TABLE 4.4

NUMBER AND PERCENT kN CURgENT OR MOST RECENT OCCUPATIONAL GROUP BY DEGREE FIELD AND SEX

FIELD OF DEORE

FIELD OF EMpLOYMENT
A

, 4

SEX Biol.

SC i .
'Math
SC t.

Chem. &
Biochem. Ph Sics

ather
'Phys.
Sci. n r.. Econ. Soc. Ps ch.

Other
Soc. Sci. Total

TOTAL EMPLOYED
e

.

242 140
..
76 10 7

.

43 70 . 11.14.11448
NATURAC & 6 VAT;

SCIENCES
29
"26

3
-

39.
41 18

8
1

6
3 1 - 1 52

f . (Percen". _ F

..-.--

10.7
_

- 3.7 )
.

10.0
: :

42:9
-

2.3
a

-
-

0.5
a a .

-. 1,4 4.8
HEALTH PROFESSIONAL

fl
F

8
16 .

-
-*I

11'
3

..-
. - -

-'
-
-

,

-
3.1

1

0.1

2
-

0.5

1

0.4 ,

-
1

-
1 4

. -
1

-
0.5.

0
3

. -
1 5.

6-- 1

4 1

-3.6 '0.6
2.5 ''.0.73 ---------5)

5 3----W -
3.2 2.1

4 28
26

1.5
2.4

134
3.T

12.3

'

'
- (Percent) M

F

3:4
6.6 0.7.

------f-7-718
3 .1

0.8
0 7

7J5
,1.9

26
1213
341

'-
6
1

7:8
10.0

ALLIED HITETP-AND
' TECHNICIANS' .

*---M
F

M

--F--.14.0

25
34

10.6.',
. (Pereent) ,

li NEER NI .

ARCHITECT . F

M

F

1

.4,2
0.4
0.8

a
-

7.2

.

2
4.1
2 .6

0
, 3

20.0
30.0,

2,
0

. 64.'3

:. .-

:2 3
26

58.8
60.5,

23
A

,3
-2

---1-2
2.

4
4

2
-

1.8 r

3

1 5-
. -

'0.6-----2.8
4

4

7 5

11 6

111

35
-15.3

3.2
140
78

.
(l'ercent)'

....

MATHEMATIC -
COMPUTE IENCES :.

N

F

6
2

69
45

'' 1

3
9 ,
3 -.4.

4

Perccnt)
A.

*1

F

2.6
0.8

''' 27.5
32.1

6. 7
,.. 3.9

1T-.7
30.0

- ',

-.-

' 12-.5
... ._

.,

t

6.1
, 2.3

T---
%, '4 -

0.3
No

5.6
5.7

7
6

-
8.6

1.82
1.54--

12
60

10.6
30.3

4 1 2-8
6:9 4.2

7 6
25 7

%4.7 3.3
15.8 4.9

7.6
7.2

28
10.1 -
1.5
9.3

SOCIAL JiCIENCES AND
-SOCIAL WELFARE

1,1

... ,F.
2-1
3

-
7,--

-
-

1,ctire...104r m

F

(LA
P.1.2 -

TEACHER -
.

N

F

48

5

75 13 ...v:. ... 6

1

4 n
11

12
/ 41

23 26
42 38

227
.255

(Percent) .
.

4P

F.

14,

F

20 .14

21.1 .

33
7

2%9 ,

96.i
44.3

34
a

. -5---

8.1
10'.5

17
4

11.6
5.3

9.1 2
410.0

7 /
0.f

1a. 8
14.3
-. 0

18.8
-

1.:.17
-
47
5`

12.4,
11.6

-

-5 . 2
15 7

14
32.3
20.0 .18.1

10.6
20 7

16
21-.?'.

" 13.6 14...4
26.6 26.4 ''23.4

37,
_4..15' 2.2

20-.1 '20.4 -17.4
9.5 15.3

12:4

318
, 91

'8.4
' 1

IUSINESS OWNER fig- -
AMNISTRATOR ._

; (Percent)

V

.11
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had 54.6i of the mathematics majors, 46.9% of
4 _

the social science graduates and only 39.2% of

the bioscience.graduates.

Among the men in this sample, 72% had

had the same employer for three or more years

with the range by fiild from 59.5% in psychology

to 77.2% in mathematics.

Occupatkions. of Employed Women Graduates

The natee of the questionnaire does not

alloW us to distinguish betweep the occupations of

graduates in this sample who .are presently

employed and those who were formerly employed and

" liit their most recent occupation. Table 4.4

shows the number and percent of merrand womenHwith

degrees in each of these science fielgs wbb list

their current or most rapent occupation.: The

eleven occupational groupings in this table have

been combined from the 38 occupations listed.in

t4 questionnaire..

Bodmen and women engineers are signifi-

cantlY more likely to be working in engineering

than in,4ny other field, With similar proportions

both sexes haOng moved into the area of

btisiness ownership or high level a4ministration.

AMong men, 58.8% are wonking as engineers and 12.4%

are business owners or high level administrators.

Among the women, 60.5% are working as engineers

and 11.6% are in.the business oiner or to0 admini-

strator category. In no other field of the.

8 4
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baccalaureate is there such.a strong relationship between degree field and kesent occu-

pation, for either sex.

While almost a third of the women with a major in mathematical sciences list

their occupation as math or computer science, an ev4hNhigher proportion (44.3%) are

teachers, mosNf them in elementary.and-secondary edcuation. Among men graduates in

that field, 27.5% list math or computer sciences as their occupational field and 29.9%

are educators while;4.5%' of the men and only 5:7% of the women are busis owners or

high level administrators.

Among women with majors in chemistry or biochemistry, 23.7% are working in the

area of natural or conservation sciences with an additional 34.2% working in allied

14a1th or as t4chnicians. For the men, 26.7% are in the natural.or conservation

sciences and only 12.3% in allied health or technicin fields. Again, a significant

IractiOn of the men are business owners or idministrators. The proportion who are

teachers is only about ten percent for either sex.

The physics and the other physical science majors represent small numbers,

'particularly for'women% Hoktever, most of these women, together with their male class-
( %

mates, appear to be working in areas related to their physical science majors.

Among the bioslientists, about'one-fifth of each sex list teaching as the

major occupatiOn with other concentrations in the natural and conservation sciences, the

health professions and the allied health and technician groups. Among the men, 14% are

business ownel-Or high level administrators, but only 219% of the women list these

occupations. .

Except for the economics
r
majors, ab'out one-fourth of the women graduates in

the social science fields and in psychology list teaching as their current or most

recerit occupation. Among men in these Yields, the proportion in education is Much

smaller. The men tend toioe business owners or.high level alministrators. Except aMong

sociology graduates where 30% of the women list social sciences or social welfare as

their fiel 'the ocial science majone are likely to be working in some other ar of

business or tion, including gecretari 1-positions.

VP
-



-1 Among,the economics majors, 32.3% of the men and 20% of tie. women are business

owners or high level administrators, with an additional 25.9% of the men and 24.3% of

the women working in business as accountants, salesmen, buyers, or secretaries.

Salaries

As a group, the men in this study are twice as likely to be in high level

idmtnistrative jobs (20;8%) as are women (10.9%). Women are more likely to be educators,

(23.4), almost all of them at the elementary and secondary level. These occupational

groupings are strongly reflected in.the salary groupings. .

The data available to us from this survey ciii\not allow a lireakout of salaries

between those who are fuli-time and part-time employed or.between those who are.reporting

a previous salary raher.than a current One. The questionnaire requested annual salary,'

either current or moit recent. Thus, the salary figu available are not as useful as

we would like as a tooT for studying the incentives or disincentives.for labor force

partiHpation of women. 'Nonetheless, some useful coMparisont can be made.

Table 4,5 shows the total number employed by field and sex,, and the total

number who are employed full-timw When all those'persons v4bo report salary below

$10,60 are eliminated frpin thel/salary table; the remaintng numbers approximate the

numbers of persons employed full-timeAlZhile we cannot assume that all those reporting

salaries below $10,000 are part-time employees or former employees listing previous

salaries, we can examine that group reporting salaries above $10,000 and note some

significant differences.
\.t

More than half of the women who report salaries.above $10,000 are i the

salary range of $10,000 to $13,900. This.tncludes almostatiree-fourths of the io-
.

scientists and about two-thirds of the sociologists and psychologists. For the men,

only 23.1% of those whose salar*6 are above $10,000 report a salary as I as.$13M04

but again the biological .cientists and sociologists are most.likely to b1.ln these

4
`tabs; salary categories.

Onlpimekneering do welsee cottarable salary groups for men and the women,-

eind those salaries are higher than for graduates in any othet'fleld. Men and walhe0'

84
'"vE
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TABLE 4.5

3
SOME SALARY COMPARISONS

.

Biol.

Sci

Math
Sci.

Chen. &
Biochem. Phystcs

Other
Ohys.

Sci. Engrg. Econ. Soc.. Psych
Other

Soc. Sci Total

Total Employed M 228 249 145 73 29 le 243 112 166 178 1,803

F 149 82 52 5 5 42 52 107 97 99 ao
Full-Time Employed M 221 246 141 71 28 377 241 110 162 171 1,768

F 94 68 43 5 4 42 47 82 75 79 539

No.Reporting Salary M 192 24 142 66 28 368 227 100 150 166 1,690

above $10,000 F 97 73 43 4 42 45 81 71 71 531

Or
.0,4

PERCEN

$10400 ;134°° 14F1 VII 2431 LI 25g:70 1::70 :'Is W9 gg:2 ill El V.17

$14,000 -4049,900 M 49.6 46.7 51.4 51.5 42.9 52.2 42.7 43.0 46.7 44,0 46.5

F 18.6 30.7 394 25.0 25.0 52.4 37.8 17.3 28.2 ,16.9 28.4

$20,000 - $24,900 M 16.7 21.0 21.8 24.2 21.4 37.8 28.24 0.0 22.7 123.5 4.25.6

F 6.2 13.7 9.3 25.0 0.0 35.7, 17.8 1.1 8.4 21.1
4-.

13.9

Ahoy $30000. .2 2.5 4.9 3.0 0.0 3 2 11.0 0 3.3 6.0 4.8

1. 4.1 2.3 0:0 0.0 4.8 15.6 -4.9 0.0 2.8 3.8

a

ii
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majors in econ6mics show a closer relationship in this.salary compartson than do

those in any other field except engineeringe The sample is small in both these figlds.

By field, bioscientists and Sociologists have the lowest salaries, and it is

in these fields that thewomen also report significantly lower salaries than the men.

'the 'fact that almost 38% o the women in these two fields are out of the labor force.

' perhaps emphasizes the relationship between low-labor force,participation and poor

salary incentives. Engineering and economics, ithere the Salary levels are considerably

higher.,also show signtficantly higher particiption in the labor force by woMen

graduat6 in these fields.

5ammary

While this sample of men an4 women graduates in science excludes'all of those

studtnts from the freshman(lass of 1961 who obtainea a bachelor's in science and who

had also obtained an advanced degree'within ten years, it tells us that even in this

remaining group, the labor force participation of women with degrees in these fields

is 63% at a time when,their children are most likely to be young.

The very striking difference in labor force participation by women engineers
-4

a4 **pared to women in the sciences.may be in part a reflection of the fact that a

bachelor's degree'is the first professional degree in engineering while an advanced

degree is generally considered necessary for profe sional work in most of the science
th

. fields.

The difference in labor force participati bet n_tht engineers and the

scientists almost certainly reflects the better job opportunities for women in engi-

. neering and the high salary levels, both in comparison to the science fields and in

relation to salar4es of men engineers. In the science fieTh, the women's.salaries

ire sigirificantly below men's in the same field.

# The participatipn of married 6mien in 'the labor force is undoubtedly related

to a tombtnailog of incentives and disincentives: Inceniives" probably includt!lhe .

. .
.

. , .

.

. :
, .

.

, ,- .

. .

.
.

,a4ailabtlity.of'interesting jobs.at good'salartes, whil-i temajor tncentive to'be out

: 4 4 A ,.

..,

. dikthe laborforce Probably is the deiire to,have And talm ckie f.yoUng.children.
%

.

. 8F
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These women, who were.approximately 30 to 32 years old at the time of the survey, were

in the peak years (among college graduates) for having children below school age'. The I.

high labor force,earticipation rate among the women engiffeers and economiists may mean

that the incen e for labor force participatiOn that is represented by the opportunity

for an interesting job at a good salar is strong enough o overcome the incentive to-

be out of.the labor force because of jung children. Data in Chapters.3.and 5 tend to

confirm this supposition. 0

We.do not have information on either the marital or parental status of the
/ -

0

women in the sample. However, as indicated'in other parts of this study, Omen with
p.

higher educational achievement are much more likely to be in the labor force regardless ,

of whether.they have young children than are women with less education. Since this

sample dc4 .not include any member5 of the freshman class of 1961 who had already

attained an adyanced degree by 1971, the 63% labor force participation rate of this-

group of women seems. 'quite high in light of both their age and the fact that those

members of. their class who moved,ahead more rapidly to advancid degrees are not in-

cluded i4 the sample.

While it cannot be.assumeg, that all-woMen would choose to participate in the

labor force regardless of whether or not they have small children if job incentives and

salaries were excellent, it is equally illdgical to,suppose that these incentives do

not matter and that women engineers would remain in the labor force in such high pro-

portions if thePr job opportunities were poor and their salaries significantly lower.

'Among all of the.women in this sample who were out of the labor frce, only

7% indicate that-:they do not plan to return to work at some time in the future. Almost

12% of those who are out of the

pleting their bachelor's degree.

/

labor force are students, about ten years after cam-

Their student status mai indicate an intention to

upgrade their educational credentials or to update their skills Or both, but it.certainly

indicates plans for future employment. About 12% of the ti101 group of woOlen in this

sample Pavvcompleted a graduate de9ree within the past four years.

1
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711.6-4\e r statement of inteneto return to the labor force, coupled with their

recent and present participation in formal education indicates a strong likelihood
%

,that a majority of these women will be in the labor foree as soon as they complete

their present educational effort or whsnj their chi,ldren area little older.

alb

a.
4.1

k.
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CHAPTER 5

a
SURVEY OF A SAMPLE OF CHEMISTRY AND ENGINEERING GRADUATES OF THE PAST 15 YEARS

4r

In order to examine in detail the educatiourand labor force participation

outcomes across a series of classes from a number of schools, we sent ques,tionnaires

to all the women graduates of the past 15 years/in chemistrY or, in engineering from

a group of ten schools which dbuld provide us with currenraddresses fqr these women.

ApOrbximately 440 women engineering graduates from the University of

M4higan, Michigan Tech, Purdue, Princeton, and Notie Dame were contacted. A total

of 249 coMpleted questionnaires were returned from these engineering graduates, for

a return rate among the engineering graduates ofiabout 56%. Because the question-.

mire's to engineering graduates of the University of Michigan were malied by the

University rather than by the Scientific Manpower Cannission, we do pot know the eiact

number sent out.

A total of 550 questionnaires were sent to chemistry graduates,of the patt-,15
A

years at Mount Holyoke,"American University, Susquehanna University, the University of -

Dayton ind the University of Lowell. Completed questionnaires were returned from 358

women, for a return rate of 65%.

The,following table shows the number of quistionnaires sent.to each school

and the number-retuAed.

TABLE 1.1

a

ENGI.NEERIN.G _
, CHE'MISTRY

SCHOOL # Sent i # Returned SCHOOL , # Sent # Returned

University of Michigan
Michigan Tech. University

'Purdue University
Netrb Dame .---..

Princetom
-

.
TOTAL

IA.
-86

176
6

30

87
57
85

4
16

g
Mount Holyoke
AmericarUniv.
Susquehanna
Univ.' of Dayton
Univ. of Lowell

.6
TOTAL

332
56
36
75
51

550

220'

'39 ,

22
53
22

I 249 . '338

This sample of women does not represent all women graduates in chemistry or

engineering, Obr does it represent graduates in,othey science fields. Since we made no

effort to follow-up after the first contaet, the sample ca'nno4ven be said to represent

/
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4curaiely all of the gOduates of,these particularschools in these fields. However,
/

the 607, completed questionnaires 'do provide us with some neful information that is

'T

not available through any other.surveys.

Description of Sample

Table 5.2 shows several demographic characteristics of the sample, by field.

The total sample is m#de up of 59% chemistry-graduates and 41% engineering graduates.

The chemists are more likely to have earned an advanced degree, as half of them h

,than the engineeiing graduates, where about three-fourths of the group.have only a

bachelor's degree. Among the chemists, more than a fourth. have earned a doctorate

(either a Ph.D. or an V.D.) compared to only 2%-of the engineers.

TABLE 5.2

DEMOGRAPHIC CHARACTERISTICS OrTHE SAMPLE

CHARACTERISTIC CHEMISTRY ENGINEERINGe.--7- -TWINED SAMPLE

N, No. H % V %. : H % V % No. H % V %
f-

Total Sample 358 59.0 100.0 249 41.0 160.0 607 100.0 100.0.

.60.3

Highest Degree

Bachelor's 180 49.2 50.3 186 50.8 .74.7 366 100%0

Master's 79 57.7 22.1 42.3 23.3 137. 100.0 22.6

Ph.D. 53 . 93 0_ 14.8

.58

4 7,0 1.6 57 100.0 9.4

Professional 46. 97,9 12,9 1 2.1 0.4 47 106741_.

100..0

7.7

52 6

Age (by Groups)

Born fore 1950 228 71 5 .63 7 91 28 5 36 5 319

Born 1950 54 100 47.4 ; 71...9
,

211 52.6 44.6 211 100.Q 34.8

Born 1955 & After 30 49.0 8.4

T

47 61.0 18.9 77 100:0 12.7

Family Status

Single '125L- 55.8 1 99 442 39.8 224 100.0 36.9

Married 214 60.1 59.8) 142 39.9 57.0 356 100.0_

100.0

58.6

4.5Divorced 19 70.4 5.3 8 299.6 3.2 27

Have Children i 146 67.9 / 41.3 70 32.1 28.1 216 100.0 35.6

SOURCE: Scientifri Manpower Commission

(1

participation not only by age but also Nc.marital status and presence of children.
\

1

Women born before 1950 (and thus about 29 and over when surveyid in 1978) make up 63.7%

1 94`
....."

. 0 t f%

V 0 *

We divided the sample into three age gfoups in order to examine labor force



of the chemists but only 36.5% of the engineer Those/born in 550-1954 (age 25-28)

are a third of the total sample, but 45% of the engineering graduates; while those born

in 1955 or siater (about a:ge 22-24) at=e 8.4%.of Ihe chemistry graduates and 18.9% of the

engineering graduates, indicating the recent rapid increase in the number of women.

engineering graduates.
t .

Although the chemistr13?aduates.are older than the eft4INeering graduatesr

proportion of bothlroups that is married is similarf- just'qt;,.60%. The chemis?ry

graduates 'are much More likely than the engineering graduates to have children:which
4

mly reflect the age difference in the two groups.

Only six of the women ill this sample (1.0%) s'ila`they were rIlleerssof ethnic

or racial minorities.

Labor Force Par:ticipat/On

Table 5.3 shows detail of labor force participation along women in thti sample.

Aliost three-fourths are employed, 2.1% are seeking employment and 13.3% are out of

the labor force because they are graduate students. Only 10% are.but for fallilY For

.'. other reasons. .
r. 7.

: 6.
P ..

4 ..,..

,
. - :-

The chemiWy graduates" arelessilielY thAr6theeRgineririg graduates to

,2' : .1 ". i. :0
be employed (68..4% and 83.9%) butJmore likely to be graduate.-ttUblen4 (18.2% and 6.4%). .

/ The proportion who are out of the lipor force for family and other reasons is similar
a

-for both groups (1Q.6% in chemistry and 8.4% in engineering), wi0 th.e.2.1igher proportion

in chemistry probably related to their higher-incidence 0 children,:

Among the employed grad*es, the engineering graduates are more likely to be

empioyed in science and engerering (S/E) than are the chemistry-graduates (92.8T and:.

82.9% respectively) with 9% of the chemistry graduates and 6% of the enlineering

graduates emplyed part- 'me.

40By degree le , 96% of the doctorate group (largely chemistcy graduates who

are about half Ph.D.'s and half M.D.'s) are in the labor force; with 86.5% v/orking full-

time. The two WINTlefl with firstprofessional degrees who are not working in science and

a 4,

engineering are both lawyers, and.the remainder are employed in ,scienca or engineering.
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Less than 4% of th doctorate group are out ofethe labor force.,/

BLE 5.3

EMLOYMENT STATUS. DEGRiE LEVEL AND ,FIELD

1.4

.k.
.

, -

.
TOTAL

NO.

EMPLOYD,
'''

NOT EMPLOYED
II.

Total.'
_NC

Full-
Time

S/E

Part-
Time

S/E

P '

Full-
Time
Non-
WE

Part-
Time
Non-
S/E

Total
No...

,.

Seeking
Employment

.
Student

..,

Family
81 Other

:
chemistrif 358 245

,

181 22* 10 12 113 _ 10 65 38-

B.S.( 180 93 63 8 17 5- 87 5 5.5 27

M.S,. 79 6 11 6 22 ojib 5 10 /
Ph.D. 53,4444,4 1 4 4

-\ LLB or
X. M.D. 46

.

46 4-40 4 2
..

't , ,-
Engineeri n'§ 249 209 182

.li :
,

14 1

ao

40 ,,- 3 . 16 21

B.S. 186 159
.
142 ' 8 8 1 27 3 11 13

M.S. 58 45 36 $ _6 .
-

13 . 5 8

Ph.D.. 4 4 3- £ 1

Prof. , 1

.

-
.

- "

.

Total
Sample 607 4/451/4

.

34 44 13 1

.

153 . 3'1 81

,
59

B.S. 366 252

.363

205 16 25 t 114 8 - 66 40

(. M.S. 137 -102 70 9 17 6 - 35
.

5 15 15

Ph.D. , 57 53 47 5 1 4
.

- 4.

'Prof. - 47 47 41 4 2
,

SaIRCE: Scientific Manpower Codinission
\ , .

. At the mastkk level, 78.2% are in the labor force, including 3.7% who are

seeking work, with an additionl 10.9% involved full-time in grailuats, study. Only
i . . . °

a

10.9% are out of the 1-Aor force for family or other reason -

-- - *
, .

Master's level chemists are-less likely than the engineert, to be working in

-..._science arid engineering (50.6.% of.the chemists and 67.3% of engineers) with similar-I _ a ..
v .

. proportions working partsiime in. S/E: Among master's level chemists, tb; unewloyment

ratei1s.8..1% - highe'r than for any other group (- which may also :indicate a reason for

less 5/E employment in group. More orthe enolinbering grad6tes 413.8%) .than the
(

chemists (8:9%) at this degree level are out of the work force for family and other
i 0 ) es/

.,

... 91.:
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reasons, while almost 13% of the chemists and 8.6% of the engineers are graduate

- students. .

Babtetor's lever graduates are more likely than those with advanced degrees
.

to be in graduate school (18.0%) with 30.6% of the chemistry graduates and 6.4% of the

engineering graduates being students out of the labor force. About 10% of the

stemiStry graduates and,8% df the engineering graduates at the baccalaureate level are'

out of the 1a5tor force for family and other reasoni.,

Among the employed graduatps, y/of the bachelor's level chemistry'graduates .

- and 94% of the enfeering graduatuskgre working in S/E, 'with 3%'of.the engineerslnd

8.6%0 the chemistry graduates employed'part-time in S"/E. About a fourth of 91e

empfoyed ehemigts are working outside S/E,.with three-quarters of.th4s group working.

full-time.

Thus, it is, apparent .that this group of women graduates, ltke the women gra*

---7`lals in the otherdlia sets we have exAiined.for'this study, are highly involved in the

, labor force or in graduate school where they are pr4ari4...a enter thf labor force: i

4

fi4

.
Labor Force Participationlielated to Parental StatUt

,

Among these 607 women, 216 (35:6%) have children, and.because tke sample

. .

includes graduates of only the pasty 15 years, the majority who have-children have young

children. Table 5.4 correlatesiethpi*ment and student status by degree level and

parental status.
e

.
Among these 216 women who have children, 64.4% ire working. AMong the

. t.

istry graduates, the proportion is 61,6%,and among the engineering graduates'70%.
,

.

1

These findings can be compared with the findings-of Connelly, Burks and Rogers who
AIM

1
fi.nd that 85.6% of the mothers in4heir sample 1,071 women scientists' and engineers

e in the.labor.force.

Ihe women in the Connelly sample are older than,the women.in the SMC sample;

, with 40%,being age 40 or above at the time of the survey.. Thysira1though,.40% IA' the

IThe 1444,11 PrOfessional in Science arld EnOneering: An Empfrical Study of Key Career

Deas os, by Teivnce Connolly, Esther Burks and Jean Rogers, Final Techhical aeport

to the National Science Toundation, April 1976
- )1
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. .

,women in tlie Connelbe,sample had chiTdren, only 33% had children still living at home-,

and only 15% had children under age 6, with an additi9nal 8% having,children age 7-,12.
.

In the SMC sample, on the other hand, 35.0 five children and 32.8% have children

under age six:

.Both studies indicate higher labor force Participation. among.mothers at

"'higher degree levels... .)

In the SMC, sample, 90.5% of the mothers with a Ph.D. or first professional

degreefare working, as are 74.1% of the master's gradtiates and 50.8. % of the bachelor's
'

graduates. How much.the labor force participation rate 4s correlated to the opportuni-

., tiei for S/E employment .may be inferred 6n oting ihat ib% of.the engineering graduatile.

mothers ai the bachelor's level (a professional entry degree) are at work compal'red to. 7

only .38.4%.of the mothers whose highest degree is a bachelor's in chemistry. Opy4uni-
.

ties at the baccalaureate

better opportunities

are at Work.

level in chemistry are

for S/E employment for

TABLE 5-.4

,EMPLDYMENT AND STUDENt STATO, BY FkIELD, DEG4E LEVEL AND.PARENTAL STATUS
e .

limitel 4t the% higher degi-ee levels,.

,chemists, high proportiOns Z)f women

% Total
No

EMPLOYfD NO. T._ EMPL.OyE.D

Total
-With
aiTdren

% With.

Children

% of
Mothers
Who WorkChildren

No

Children

Student
No

Children

Student
With

Childre9

Non-
Student
With
Children

Chemisery 338, ,90 : 155 55 .20d ..36 146, . 40.8 61.6

BA/BS, 180 28 65 45. 1-841 27 73 40 6 38 4

MA/MS 79 24 33 10 2 5 31 39 2 77 4

Ph.D/Mp 99 38 57 _4 42 42..4 90.5P

Engt°.4., 249 49 , 160 13 2 19 .

-

70 28-.1 70.0(

BS 186 33 126 8 12 47 25 3 70 2

MS 58 16 29 5 7 23 39 6 69 6

Ph D - 5
..

/

Total
Sampled 607 139

.

.68

.

2? 55 216 ' 35 6 64.4

BA/BSI 366 61 191° 53 39 120 128 50.8

MA MS 137 40 6 15 12 54 39 4 74 1

Ph.D/MD 1041 62 . __.
*4 42 40.4 90.5

SOURCE: cientific Manpower Commission
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Career Breaks<,

Tfble 5.5 shows the numbqoof women in this sample who have had breaks in

- 72 -

employment of six months or more Since completing their bachelor's degree, with,the
,

.

reason for.the break, among wemen'whó are presently employed.

TALE-5.5

'CAREER BREAKS AMONG GRADUATES.PRESENTLY EMPLOYED

.

_

Total
EmplbAU

Total .Viitlh- Breaks breaks for khool

.\ .

Breaks fof Other

No_ % No. % -1 No.

Chekistry
Graduates

234* , 124- . 53.0 7 15.8 87 . .3/.2

Ingineerkng
Graduates

208* 52

.

25.0
,

23 11.1
.

__.

2

_

13.9
.

_ TOTAL -442* 176 39.8 60 , 13.6 116 26:2 a

oNo. of respondents who answered the question.

Of 234 employed chemists who answered this question, 87 (37.2%) have taken

.breaks for mr-school-r'easonsp, Among the 208 engine6dng graduates presentlY employed

only 29 (13.9%) have'had a non)-school break. Including breaks far graduate school,

53% of the chemists and 25% of the engineers have had breaks of six or more months in

-their employment following receipt bf the bachelor's dpgrees.

Adding the 59 women in the sample who are presently out of the labor force
/

for mon-school reasons (9.7% ofithe total group), we find tat 175 of the total 607 in

the sample (17.3%) have taken or are taking breaks. a
)

i
.

. Among women infthe Connolly sample, 38% have taken a career break of more ,

than six months for anireason,lohnd 73% of these'wonien already have returr;ed to employ-
.

$-
.

ment; with an additiohal 9% presently seeking work. We cart distidgutsh those id

the sample whose emilloyment bceaks are solely to return to school, although 23% of those
.21 ,

taking breaks gave this reason.

. The effect o career breakt on reemployment and" advancement was'examined a,

t\

only indireqtply in the 94C sample by the use of an open question regarding the-effect

of a number of factors on'career developMent, and through the commenti that were

..

offered. However, we also examined salary information as an indicator of the effe t



- 73 -

of career breaks. The sample was too small to use forthis-purpose afcr adjUsting

for age,'degre level and field which are alseimpoilant indicators of salary.' But

the.sa1ary informati6n does provide some indicators.

-

Table 5.6 shows salbries by degree level of the 372 wom,en employed full-time
0 ,

, .

. .

.1

who provided salary data. Part-time employment, which is known to be affected by
A.

family status, also affects salary, ind was not included in this comparison,

TABLE 5.6

SALARY RANGES (IN THOUSANDS) dF FULITIME EMPLOYED BY-DEGREE LEVEL AD FfELD

. ,
. -

<9

--,-

11,1J 14-16 17-19 20-22 23-25 26-28 29-31 32-34 35-37 38i-46 >46!

3Chemistry.

.9-11

9 17 37 44 i 18 22 11 11 4 1 3 5

dA/BS 10 V.
\
23 6 6 - 5 2

.

.0 MA/MS 3 6 ill 9 7 . 1 5 : 1

PW.D.

,

1 5 . 5

. ..

3 .A
_4.

4 3 2. 2

Prof. 9 2 T '1 3 .3
,

-

Engineering

.

5 1 7 '48 73 ,32 12

1

8 -

1
.

B.S. 5 1 6 41
k

58, 6 2 . ..

M.S.
l

1- 6

,;-19

14 12 6 5 4
%

Ph.D. '
1 1 '. 2...

..4.,,,

M.D. e

. .

.

.

.
.

.

Total

Sample 14 18 44

.

92

-

91 3

.

19 4 .3. 3, 5

N\

--:i

BA/BS- 11, M. 18 '64 64 25 11 3 2 0 .

MA/MS 6 12 lt 21 14 \'Nf\ 11 0; .1 - - .

, :Ph.D. 1 5 5 4,.9 . 4 6 2. 2

Prof; ,

.,

9 8 , _ 6 . 1 . 1- 1 .1 .
3

I

7
As expected, the;engineers as a group earned consistently higher salaries

d

than the chemistry.g6auate at' both the bachelat's and master's levels. The bulk at

*the egineering bachelor's graduates (72%) earn'betiieen p4i600 and $20,000, with 20%
0.

v.

earning more.than $20,000 and 9X earning lev than $14,000. 'Among chemistry graduates

A

a"

at the bachelor's level,' only 41% report salaries in the $14,000 to $20,000 range,,
r

with 40%'be1ow $14,000,and only 18'abOlVit 120,000.

The doctorate level chemist6 graduates also sho* a pattern that may bp
N-

I
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related to cweer breaks, with 28.women (37%) earning less than $17,000 and 41 (55%)
mp.

earning moTe thar.$20,000..

r-
Salaries of these-full-time Workers ranged from 13,800 to $691-,000 per year
. .,

r among the,chemistry graduates, with the highsst earnings reported by fi.D....!4.. The
r \ --, i

. salany range among the engineers was smaller - $8,500 to $33,000. Howeyer,Ihe average
t 1

salaigy is similar,fbr both groups being $18,200 for thNchemists and $18,600 for the

engineers, des7te the.fact that the total educational investment among Oemistry

- graduates is considerably.,higher than among theengineers:-

While a statistical.correlation of salariei with career breaks is not possTe

in this smalj.sample, the number or full-time 4orkérs among these,graduates who report
4

salaries significantly below the 'entertresalany level for thekfield and'de'gree level

in41978 indicates some monetary effect of taking time out of the
e
jabor fOrce for'

' ea
l

activities other than graduate school.

/
An important indicatpr of:future labor force participation among 'women who

ari presently out of the labor force is foundl.in their plans to return to the labor

force. Table-5.7 shows the number who are out'of the laboreforce (including student
a%

and non-Student status) and the number who indicate positive plans to return to the

labor force. Among Ithe 38 women cftemists who pie out of the labor force foc,othert than

student reasons, 32 say they plan tveturn to work. Twenty five of them pian tolreturn

in science 4nd engineeting and 19 indicate the need for some refresher training before

TA6E 5.7'
reentry.

_p_RE ENT N*ML.TQ._L1ETURN TO I4ORK

Total Out
of Labor
. Force

(1)

In,School
Plan Work

(21

Not in"

School

S31

,

Plan to Return
(4) ,

.

Plan Return
in S/E

(5)

Skills Will
Need

Updating
(6) .

No. % of 3 No. % of_4 No.

19

,

t of 4

59.4CheMistry 103 65 38 32 84.2-' 25 78 1

En9ineêrin9 37 16 21 15 71.4 13 86 . 7 11 73.3

Total 140- 81 59 47 79 7 38 80 9 30 63 8

At
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Only 21 engineers who. are not studeuts are.outiif the labor force, and 15 of

.
these indicate definite plans to hturn to Work with 13 Saying they will try to return

tn science and engineerinig and,11 feeling they will rieediAlpdating of skills or'
V

' 4S.
refresher training.

In thi ...sample then, 80% of the.woren,not presently working or going to school

!k
i

. .
.

indicate positia, plans to,reOrn to wqrk. If we assume that all or most of the ;women

.presentlfin graduate school plaR to enter or reenter the 1 bor force wheh their

training is completed, then 91% of the wren graduates in his sample wtp are presentty

a

out'of the labor fprce expect to enter or reent7I within a reasonable, stated time.
. . .

.

4
Only 12 women,in the sample of 607 (2%) are out of the labur force and do hOt indicate

..

definite plaRs tp return.
.

:. .

.. (

Relatedneis Of Husband's Field and.Degree Level with Wife's employmen ytatus hip
. -

).

PerhOs women who are married, and certainly women with children face more- ei

,

difficulty in pursuing a career than do single Wren. We wanted to find out if the In-
/

format mion provided by the woen in -th;)s sample 'woula show any cgrrelation between career

developTent among married wbmen. when the husband and wife were in 4 telated or in a non=
,

related field; and whether any correlation seemedeapparent that was depsendedtin.thee

_degree level of the spouses relative to each other.

Table 5.8 shows that bachelor's level women whose husbands are in non-related -

-.fields are gonsiderably-mote likely to be working full-time in science and engineering

than'those whose husbands are in related fields. These Women are also More likely to

be 4the labor force than,are those at the bachelor's level ohose husbands are in a
\

related field.

At the higher degree_level, the tendencY tope in the labor force is evident,

but womqn at the ma§ter's level whose Wsbahds are in related fields are more likely .

io be empl ril outsideof S/t than those whose husbands'are,in non-related fields,

perhaps indicating more difficulty in finding two S/E jobs-in one family.

( 8

4

ti
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TABLL 5.8

N

4IELD RELAT'EDNESS 011 SPOUSES BY HER.HIGHEST.DREE AND,HB,EMPLOYMENT STATUS
0

Relatedness

riedria2!
fler Highest

- Degree

*

-

TOTAL

' HER EMPLOYMENT STATUS'
IIMP OYED NOT EMPLOYE'D

All-Time
S/E %

-Time

n-S/E Part-Time
Full-Tima
Stud Seeking

Not
Sesking,

No-, t% No. No. No.

Reiated'
FfeldS

.

255

w,

147 57.6 16'

i

6.3, .23 9.0,13
,

.5.1

,

9 3:5 47 _18.4

Bachelor's 115 , 56 48.7 6 5.2 6.1 5 4.3 6 5.2 35 30.4

Master's 75 e' 41 57:3 10.'7 8 10.7 i. 1 1.3 7 9.3

\ Ph.D. 65 48 73.8 2 3.1

.10.7

8 12.3_ 2 3.1 .5 7.7
,

Non-Related
Fields 90

.

54

.

0.0 7 7.8 .6.7

,

6. 6.7 ; 2.2 15 16.7

'Bichelor's 46 .29 63.0 4 .8.7 4 8.7 _2.2 8 17:1

Master's 31 15 48.4 2 6.4 1 .., 3.2 6 19.4 1 3.2 6 19.4

Ph.D. . 13 10 _76'4.9 1 7.7 7.7 .
1 7.7

sr

.1 A more. striking correlation seems to-

4.

occur when the r4lative degree level of

wife andAsband are covared against her einployment status. In this sample of 345
.

married women, 197 (57.1%) have the 'save highest degree level'as their husbands. In

92 cases, (26.7%), the husband has a higher degree-thaft the wife and in 56 cases-06.2th

;ler highest degree is igher than his. In the 161 cases where her hiihest degree 4 a

bachelor's, we see a significant difference in'her libor force participation depending

upon the xelative degree relationship of hu4tii:nd and wife (Table 5.9). Among those

couples who are both d
c

the bachelor's level, 20.7%- of the women are non-students out

-

of the labor force. When his degree is higher, 43.1% of the women, are nonrStudOts out

of the laimr force, and when her degree is higher than his, all of the women are in the

labor force. This same pattern exists at te master's level. When both husband and .

wife have a master's, 9.1% of the non-student *men are out of the labor force. When

he has a doctorate and She a masters, 23.5% of the women are out of the labor force,

but when his degree is lns. than a master's, only 3.6% of the non-student women with a

.masier's are out of the labor force.
f
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TABLE 5.9

4

COMPARATIVE Of,GREE LEVEL OF SPOUSfS BY HER HIGHEST DEGREE ANC) HER EMPLOYMENT STATUS-

*1

'Degree Level,t
,of Spouses
by-Her
Highest
Degree

N

e

,

TOTAL

HER' 4EMPLO, YMENT STATUS
EMPLOYED' NOT EMPLO Y.E'D.

.Full-Time

-.
S/E

Full-Time
Non-WE. Part-Tfme

.

u -Time
Sdent

-

.

Seeking
Mot

Seeking

N9. . No. % No. No. % No. %

,Seme De§ree
-#, Level.

Bachelpes 87 53 60.9 4 4.6 9.2 1

.

1.1

,

3

r

3.4,

_

18.20.7

.

Master's 44 22 50.0 5 11.4 4 9.1 9- 20.5 4 9_1

Ph,D. 66 40 72.7 2 3.0 9 11.6 . 'Z -3.0 5 7.6

His- Degree

Higher

Bachelor's 58

*

19 -32.7,: 5

,

.86 2 3.4
.,
4

*

.

. 6.9
\3,11,

.1 25
.

43.1

Master's.. 34, .4-17 50.0' 5 14.7 2 5.9 1 2.'`9 A. 1 . 2.9 8 28.5

Her Degree
'Hig4er.

--(11achelor'll

.

.

416 13

.

81.3

4

1 '6.2

,

1 6.2

,

.

,

.
_

1 6.2

Master's 28 19 ..67.9 , 3 10.7 14.3_ 1 3.6
. 4

Ph.D. 12 10
.

113,3 1 8.3 ,

_...3.6

1813L

Most o the'maekled doctorate women (91.7%) ore married,to mekwho also hold

a doctorate and 92.3%.of teslk,iorpen ore in the 10or force, regardless of the degree

.relationship of theiT huslInds.* However; the 12 women dbctorates whose husbands' hold
'

less than a. doctorate are more likely to be emplpyed full-time in science and engi-:

neer:.ingt than when both husband and wife have doctorates (83.3% and 72.7%). This might ,

indicatefewer Wiemployment opportunities.

Factors Adversely Affecting Career Development

One section of the questionnaire asked respondents to rate the degree of

negative-aftect, if any-, .of a number of factor's on the development of their careers.

Each factor listed was to be rated on a scale ranging' from little or no impact to mtr

fr-

impact. Table 5.10 shows the nuMber of woMbn who indicated a moderate or major negative

effect to each faqor listed in'this question.

The geographicallocation of /obs was noted as adversely affecting thdir career



development by more women than checkedy other single factor. this was pAired with an

'almost eg01 number who noted unsatisfactory job opportunities. One fourth of'the'

chemistry graduates and 30% of the engineering graduates cited one or both of these'

factore as having a' ne§ative impact of their carter developMent.

TABLE 5.10

NUMBER CITING NEG.ATIVE IMPACT ON CAREER DEVELOPMENT, lir-FACTOR

-FACTOR .

Employment Opportunities

themist6, Enaineering- Total

!
.

' Geographical Location of1Jobs
.-.

92. 74. 166
Unsatisfactory Job Opportunities , 83 69 152
Traiel Demands of Job r 23 21 44

. i

Family and ,Career )

Family demands on time- 101 . 541 158
Young Children *at Home . A 111 39 150
Demands-of Husband's Career 76 35. 111

'Inadequate Household Help . 64 22 86
'Famtly Attitude Against(Orer 27 18 45

\
. /

Discrimination

Sex, race of. Age Disciimination 61 63 124

Other

91

1

4 Inadectiate Funds for Education 33 / 39 72

Little Financial Locentive to Work 41 28 '69
r Personal Health 17 11 28

I, Friend's Attitude Against Career 4 - 8 12

A close second to employmeht opportunities in factors having.a negative

4 effect ob career atelopment were problemsfof-combining a'family and a career. . Family

demands A time, young children at home, and/or the demands of the husband's career are
4

cited by 26% of the sample as having an adiene effect on their own career devplopment.

Howeversince 59% jof the wbmen in the sample are married and 36%-have children, the

demands of eombining family and a career is not percieved as havihg.a negative effect

on career development by all of the mothers or even half of the married women.

fifth of the sample said that seX, race or age-discriMination had nega-

tively affected their career development, including 17% of the chemirtry graduates and

25% .of the engineering graduates.
. / \,

-/ The que tionnaire invited respondents to make additional comments'if they
I

ml9hed to and 149 women did add - sAme extpnding to sevevl pages. Many'of
eV

so
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these comments discuss the negative factors that have affected a- career deveto

some noted positive factors/and some were more general 4n nature.

The most fnequently,stated comment was that marriage.and famiTy)esponsibi-

Titles impeded career deielopment. Some women acceOted this impediment.happily,
N.

feeling that'the rewards of:a family far outweighed the problems created in eareer

development. However, the feeling expressed more often was summarized by Aine woman
*at

who sairthat "A woman should not have to be totally committed to either a child or a

5areer.

C!.41.1

a. . .

I
Among the 42'women who commented on the negative effect Of marriage and family'

Or

responsibilitie to eareer development, 35._were married and 30 had dhildren. At the

same time, three motheri.also noted that marriage and children had not l'ffected their

career deifelopment in any negative way; Among the 42 who saw a negative relationship

between family and career, 22 were employed fl4 full-time and 6 parttime) and only two

were employed outside science and engineering. Among the,20 who-wellie not employed,

three were graduite students, two were seekinv employMent, one held a postdoctdral .

Appointment-and 14 were out of-the labor.fo'rce because of family responsibilities.

Fifteen of the womemtnoted. that t4pir husband's careers had in some way.

impeded their.own caher develdpment. Among these women, seven specifically.c
__

the
__,

ted

geographical location of their husOand's job as a negative factor, but only fi e were

)uttmployed and among the ten who were employed, only one t a employed outside of

science and engineerin9.

Another frequently stated problem was that sex discrjmination 'rd been a

* major\negaVve factor in pheir,carer deveropment.`. The 27 women who spoke directly

of the problem of sex discrimination either in their education or their workifig.life

".6

wtre about equally divided in engineering and chemistry. ' One woman engineer, commenting

o4 discrimination pi.e%ently experiencJd in her job, pointed out the dichotomy faced by

.

many women when she said, "Much to my chagrin, I often find myself praying that the

right min will come along and take me away from all this."

A Ph.D. chemist noted that "the attitude.of,employers toward the advancement
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of their;female employees is a highly negative factor in a if6itil'an's science career." A.

master's degree graduate in chemistry said that "for a womali proving herself equally

capable isn't good enough. She has'to prove hei-seTf better in order to be accepted in

a man's wqrld." Anoth7er M.S. chemist voiced the same,thought with "Women have to

41

prove their'worth..While men only have to prove theii. Jack of worth."

Severalvwpmen felt that theeeffecp of the women's movement, affirma.tive,

, A
,

.
.

'.action or EEO regulations were more
i
negative°than posit've because opportunities given

a

to woolen to be employed or to advance were seen as resjilting from something other than

her own mertt, "I feel that tOkenism hurts women 4 engineering. Womtn who-are
1

qualified in their jobs have had a hard time proving it to everyone else."

-Onemasfer'sleveleriiiineerspokeofthe"negativeeffect" of her engineering

.education on her social environment and personal life; noting'that "feis men can really

deal\p_spestly with a hreat to their 'macho".. The uneasiness that pervaded many of

-A.

thesecomments relating to covert discriminatiqn were summed up well'by a woman engineer

when she said "In my present position, I have found that my growth in career de'veiopment

has been hampered most by the prevailing attitudes of my superviiors and peers. They

are less willing to trust, support and assume-risks with a woman than with a mgl."
p

Althoughk# number of women expressedvtheir resentment at the sexism they had

encountered, the only solution suggested Was_ideffect to ignotv it and expect that

uitimateit would'go away. One engineer said "I was tempte not to complet this --
..

questionna re because I feel that the less special attentionfwomen seek, t e sooner

they will be accepted as people just doing what they like to do." \

Several women referred indirectly to the special problems of women in ahield
4

dominated by men and several of them blamed these problems on the expectations of

sdciety and the-passile and dependent role assigned to women by societal values. Half

of the women who commented'on this were doctorates. "This self-limiting expectation is

a negative factor that must he Overcome by constant'internal struggle," one %Oman

pointed out.

//
A few women commented that they had never experienced discrimination and t
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they felt women hadthe opportunity to do and 4ecome arty6;ing they wanted,

..

\ -s, ,Several of the chemistry graduates we're discouraged-emough by lack of
. 7

. .
opportunity withdut 4n advanced degree to make special tomments about this. Of the

.
. .

. , }
11 women who commented on this problem, six-were employed (four in sciace and,engi-

I , .
,

.

neering and two outside,of ttiose fields) and five' mere unemployed with three-presently
. .

teeking jobs.. Three of the 11 women had a master's degree but none had achieved a

doctorate.

Within the total sample* 607'women, 166 checked the geo§raphic locatiofi
7

of jobs as havinfeanegative impact in-their career develppment, but only eight womegt
4 ri

le additional comments about.the negativq aspects of geographic location of jobs, and
r 4

three of these women 'were single. .

-
Although these unsolicited comments,are generally concerned with negative

,

.
factors, as would be expected, several women noted ihe'positive influence of;Tupport

d-

i

. _.)

from Iiisban-Nnd 'family in' their career development; some volunteered that.they had
p.

never experience4 sex discrimination either during:their educational years or later on

the job; and two stated that being a woman was an asset to career development during a
.

period of heightened awareness of pist sex discrimination. However, others felt'that
.

women were being hired and promoted because of equal 'opportunity rulings and that the :

final effect of these rulings 0ould be negative.in terms'of accepting women inclividually.

on their own merit. Three women, all from Moukt! Holyoke, expressed their gratefulness

for the quality of their education and the-preparation for careers whic h was'provided

by their school. 6
7

'Some women pointed out the need for more,programs *hich would allow women to

updape their401 and several commented that the lack-of-pert-tithe opportunities

hastens the withdrawal of women from the labor force and delays their return, Oils

reinforcing the need for retraining: One woman suggested "return ,,,to the work force

fellowstips" to bridge the gap and others noted the need for "moderately priced" updating

courses in science and englneeririg.
01'
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Responses frot more.than 600.women graduates of the past 15 years in chemistry
,

-and engineering strengthen the finding in other partg. of this study.that women trained,

ih-seiencelnd '6gineering,are active participants.t0..the national Manpower pool of
I

f

.siientitts and,engineers, although same.of-theM (about'l3T) are temporarily out of 'the't I

"iwommosit 'Tabor force 4mproving iheir educatIo61 ,cred4tials; and an additional 10% ore out for
%

. family and other reasons. Information from this lafter group regarding plans for

re-entry indicate, that almost all of them tiOve, definite plans...to return to work.
S.

110101 Theie strong attachment.to the labor force (including the htgh-incidenc of

, graduate preparation among the chemistry graduates in this 'sample), despite the dis

couragements involved in career/family conflicts,,discriminatioW and a .tigilt labor

market indicates that these women and the many otOers who are like them will stay

in science and engineering. If we are to increase the proportion'of women,WOrking in

science and technology, some consideration of the sOecial'problems of women, based'on

societal assignment of sex roles, seems merited.

0,

More part-time job opportuniiies are needed in science and engineering to.

alldWomen to keep up their skills while.participating in both career and family roles.

This m4y become more fjpp6rtant for men who wish to take a more active role in the early

years of child rais g. Several of these, women express a present need for more re-

training or upditing programs geared toward re-entry into the labor force following a

gareer break for family care.

J#ej
Although many of them note a proOlem with the gcraphic location of jobs or

the unsatisfactory job opportunities in their.present loca ion, this factor is not.,

solely related to the geographical restrictions of marria e, since several,of the single

*women also checked and tommented on this factor as having a negative effect on their

career development. Men may also have this problem.

Salaries alailable to women, particularly for seleral of the chgistr,

graduates, were seen as too low both by women who are working and some who are not.

This problem relate4 both to incentives\Lt..o beinglin the labor force and to anger at
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thessalary differentials.between men .and Wmen with similar credentials. ,A chec f

.0

saTaries among'-those at aTlodegree levels who are worki6g full-time shows that 20%.of

these women earn7less,than1-14,000 per yea6=and 34% of the chemistry gtaduates have
//

earnings'below this salary line.
, A

'
'Nonetheless, 'Slmast af the mOthers11,1 thigroup of women are employed

.and an Optional 10%.are in graduate school.

the mo women ip this samyle cannot be said to represent aT1 women with

degrees in these fields, or women with-degrees in other science fields. 'But they do

provide some insight to the dedication of women-trained fn science and engineering
.

Utilizing their training in the laboiforce,,pd they have outlined some of the probl

involved in that dedication.'

F

0,



CHAPTER 6 A

. 44

4 CONCLUSIONS AND RECOMMEN6ATIONS
a4 e

Despite the problems ind discquragements unique4 facedkbyymmen wha seek'to

develop,a career in science.or pngineering, more women(than ever before ire preparing

themselves for careers-in these-fields and theie proportionate increase is-expected td
.1

. .

a e ,
p 1

S,
. Aontinue.

(

1

EffOrts by womels grOups, eiggress,,goverhment agencies, professignal..

societies or othert to edcourage their inCreasing participation would ber4fRATatlyI.
'ç lis-hi'41i' t4tby better infbrmation about thesroblems in qder.,X.hat eYforts,

where thfy are most 'needed and resources appropriately divided. Such needs as better
.

counseling for girlsAnd women, removal.of barriers to equal opportunity, provision.of

,special prógrams qr Practices geared to the needs of reentry women and other actions
f

-. \
A.

require Concurrent attention.
,

L. -.
.

,

Nek for Better-A/0i
,

Pt,

FiK

A vilid, nt Statistical base is a first prerequisite for monitoring the

progress add participation of women'scient4sts and engineers. A Major source for demo-
,

I

graphic information on scientts and engineers is data collected.by the National

Science Foundation. For a nuorier of reasons, some of-those dafa are incRmplete in ;the

linformation they provide abo women.sciehtists.

One significantereason for this is iliat the so-called MUnpower 'Characteristics

.401\

System (MCS) is a complex comihnamien of statistical turveys which, like this study,

takes pieces from a number of data sets and puts them together to present a statistical

portrait of U.S. scientists and inginpers. Itl-apparent from the revisions by NSF
.

. of the 1974 data (page 2) that this practice has not alway been accurate in delineating'

the characteristics of women icientists and engineers, either in relation to each other

ci; to their male'-cohorts.

The MCS was devised after 197O in,tbe wake of a sudden ConglpsOanal decision

to eliminate-the National-Register - a longitudinal.survey of scientists and some edgi-

15?)rs that was carried out biennially from 1954 to11970, MCS was establithed without

k(
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much thought beiDT,given to a systemptic effort to obtain §ood statistical diffe nti-

ation by sex and ethnic background, since these characteristics were,not yet widely

conOiered ta be particularly 4brtant in 1970. h

m a
."4. I

4 (
-. r..

-

The Ks' wasssuppo,sed toyeduce oie co§t of data,collection, eximnd tfie
.. -,

. .

coverage of the.ingineering population, and provide a representative sample of .the
. ,

..-4,70cien0 and'engineering population to replace the incomplete regis ter of scientists

.

,

.

,

)4h1th had been established,in the wake of yorld War II, both as a roster for locating

Ittortara scientists 4n case of)national need and as a statistical base for studytng
/

thejpcientific manpower of the United States. Funds to carry out statistical studies
. ,

weft then and ar% now limited by.a number of considerations.
, .0,

.
.

--N,

t'ncivasing the size of the sample or the comp+egity of the analysis increases

the Cost. If sampling is to empliasize dilferentiation by sex,or by ethnic background,
,

CA -

the pdpulatfon must be oVer-sampled for wdmen and minorities, because they are a small

part of the total. If, on the ottier hand, other characeeri ics are considered,mote

de .

importdhi to more users, such as fine%field differentiation or a more thorough analysis

of emploYment in research and development., then tile sampling

%
'ocess and the cross tabu-

lationt chosen for analysis will be different. When any qne c aracteri1tic is empha- -

/

416d, another/Must be deJemohasized unfess the fundtng.is incriased. Further,.because

. .

the principal base.of the MCS was selected through the 1970 Census, a. shift in emphasis
I ,

v
/

was difficult to accomplish ovetc(the ensuirt decade.
,

-)L,,,.. : The number of questions ihat can be askedin any(turvey, and the crciss-tabu-

l'

. m

lations of responses to questionsothat can be made'allb are'ltmited,by the availability

#

of funds. SoMe trade-offkare inevitable, and the resultant "incomplete" information

will be less detkiled and less useful for some statistical purposes than for others.

Nonetheless, the extreme data variance obtained by NSF in its two analyses

of the characteristics of women scientists and en'gineers in-1974, (Tables 1.1 and 1.2,

pages 2 and 3), based on the same data from the same surveys,4indicates that the Lirvey

instruments, the saCpling techniques, and the analytical procedures used to obtain the

risultant data need to be changed over the erect decade to place more emphasis on

;
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,

accurate differentiftion of the characteristics o'f U.S. cigehtists and engineers by
4'

.

. , sex. Only when an accurate and complete statistical picture of the participation of -
i

women in scidnce anti engineering is avatiable", can progress be measured from a known

point.

0
RECOMENDATION

IN PLANNING THt METHODOLOGY.FOR.COLLECTING,'ANALYZING AND REPORTING pATA
k

ON SCIENTISTS AND ENtINEERING DURING THE5COMIk4ECADE, GyATER EMF;HASIS

PLACED ON OBTAINING ACCURATE AND RELIABLE STATISTICS ABOUT

. 4 WOREN, EviiPtit,THIS REQUIRES LESS EMPHASIS ON OTHER DATA NEEDS.
a

Thii will requirmichange in sampling techniques, in survey instruments

and in an:lytical procedures% not on)y for'the surveys used to compile the Manpower

Characteristics System but also id such.surveys a4the biennial survey of scientistA

and engineers employed at'academic institutions.

RemoVing Other Barhiers

In iddition'to improving its statistics on women in science and engineering,

NSF is uniquely in a posaion to encourage change in some of the practices and policies

that act as barriers tolwomen. ,Nq* can supOort pilitprograms to develop new curricula

for updating or re//training; programs which will provide better and more usabl% supply
'

and demand informati!n for,students and others who peed it tn order to make informed

caieer choices; and incentives to encourage part-time employment opportunities. NSF

should also consider the validity of providing financial assistane for pare-time study.

Updating and Retraining Programs

As the population of 18-year-olds continues to droy, academiC.institutions

w411 have increasing opportunityoand challenge.to plan and carry out special educAional

programs for Aentry women, not only in science and apgineering but also in other areas

of aCidemic concentration4 Many women will wish to take Om tle from the labor force

to have children and to care for them, partic(darly during their pre-school years. 'the

kinds of academic courses in science'and-engineering presently available do not'

.generally fit the needs of women or men who want to reenter Xhe labor.,force after a few
A

-

z



years away.

-87-

/ /
i

.

./(

.. A 4
.

Further, the oversupply of college gliduates in some areas of vience results

, , .: - .

in a. shortage_of employment oppdrtuntpes, while.other areas-of expertise are cons- -

4 tinuously-irfidemand. More special prograths geared to retrain persons with science back-

grounds in areasc? c t or prjected demand also are needed./v
.

RECOMMENDATION- /

THE.NATIONAL SCIENA.FOUNDATION SHOULD ENCOURAGE AND.SUPPORT THE DfVE.LOP-

MpT..6F PILOT PROGRAMS DESIdNED TO UPDATE INFORMAtION,AD.REINFORCE RUSTY
No.

SKILLS'OF PERSciNS PREVIOUSLY TRAINED IN SCIENCE AND ENGINEERING; AS WELL

AS PROGRAMS !TO RETRAIN StfCH PERSONS IN FIELDS'SUCH AS COMPUTER.SCIENCES,

41.

WHERE, EMPOYMENT OPPORTUNITIES ARE GOOD.

Providin;Supply andOemand Information

Accura informatioh is essential to the prociss of making Informed choice.

Students at bo undergraduate and graduate levels, as well as womt seeking to enter

or reedter th labor force need to knowos much as possible about the nresent and

projected j matket in.sciew and errineering in order to decide such 'questions as

which fiel or subfield they choose to.specialize in; whether and when to-enter or

continue

update

a perip

aduate education, and-whether to make any shift in field choice;, whether to,

sty skills and knowledge in An earlier field of study or to seek retraining in

ral'field where job opportunities are different. .

Students and former stalents'of boih sexes are generally po lyrinformed about

ic areas of science or engineering whickare now or are expec d to be over-

ed or under-supplied.

Few counseltrs at either high school or college levels are fully infAed

abQt the jobemarkei in science and-engineering, extept in a (fry broad sense. The

su portNe women's groups which have.sprung up ovet- the past decade to offer counseling

fok reentry women also need much better informattonal materials about the science and

e gineering job market than are presently available, in order to carry.out their

f nctions most effectively.
4.

a
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Career guidance ma,,Xerialsjn science and engineering aretprepared and dis-
.

a

a

tributed by many professional societies.as well as profit-making publisher5i such as

Chronicle-Guidance Publications. But materials comOring and contrasting opportunities'

in various.areas of science and engineering ate rare aqd are needed.

1. .
. RECOMMENDATION t

a a

L A

.NSF SHOULD ENCOURAGE AND SUPPORT THE PREPARATION AND WIDE DISSEMINATION-OF

MATERIALS'(PAMPHNTS, FILMS, ETC.).DESIGNED TO pROVOE ACCURATE, CURRENT

INFoRMATIQN ABOUt.PREiENT AND PROJEGTED JOB'OPPORTUNITIiS iN THEIVARIOUS

FIELDS AND SUBFIELDS OF SCIENCE, AND ENGINEERING,FOR USE BY SfUDENTS,

FORMER STUDENTS, COASELORS AND PARENTS. ,

Financial Assistance for Part-TiMe Study

Traditionally, fellpwships and traineeshipS in science and engineering, as

well as.most qher kinds of financial aid have been restricted to those persons who

devote fulT:time to graduate study. Such full-time commitment is not possible for somg._

women who would otherwise be fully qualified to compete fOr suA awards.

RECOMMENDATUN

#
NSF SHOULD COWSIDER AND TEST THE.VALIDITY'Of PROVIDING FINANCIAL

ASSISTANCE FOR PART-TIME STUDY. .

-

Opportunities for Part-Time Employment

.

Part-time employment opportunitie's in science and engineering are relatively/

'rare outside of academfc institutions'. In some instAnces this islkcause the

traditionally male science and engineering population has nof needed or wanted many
I.

1"

part-time opportunities. Howevere.availability of part-time jobs wOld allow more

women'to continue their work'while their children were young, And would hasten the

reentry to the labor force of dthers following a career break for child rearing. More

-

part-tim4 jo\b opportunities for women would reduce sane of the need for retraining or
e"

updWng. Such opportunities also would be bdneficial for men who want to take a

larger share in the rearing of their children during pre-school years.

4
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RECOMMENDATION
.

.'

,

EMPLOYERS SHOULD EXAMINE THEIR POLICIES AND PRACTICES REGARDING

44%..

.

PART-TIME EMPLOYMENT IN SCIENCE AND ENGINEERING, AND BE ENCOURAGED

TO PROVIDE PART-TIME EMPLOYMENTOPPORTUNITIES WHEREVER POSSIBLE.

4
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)pear Graduate:-

We need.yOur help in a major national study of the.occupational'eliperiencet of recent college graduates in Science and Engineering. diThis project, sponsored by the NatIodal Science Foundation 'will obtaininfoFmation from a scientifically chosen sampie of 16,000 persons whoeartied Bachelor's or Master't degree4-between7Ju1y 1, 1973, and 4;June 3.0, 1975. Youtare one of thoselichosen to be in' this'study.
%

The purpose of fT study is to compile national statistics whichwill allow an appraisa of the employment and educational character-istics of scientists a dNengineers4graduating since 1913. The .

resuiting.information will 'permit the Feltral Goverrimelit, universitiesand others to formulate science policies nd programs and to make
evaluations with regard tq the science and engineering manpower poten-,tial of the nation:

The questio
minutes of your'
to Westat,
Aelected by t
this survey.

nnair6 on ..he following pages will take about 10-15
time.to complpte, and a postage-pa.id envelopeiaddressed
is'enolosed for its refurn. Westat, Inc. has been
ational Science Foundation to assist in carrying out

' We wiph you to know that your completat questionffaire will'be
seen onlylry the-immediate research staff and will be used for
statistical purposes only. tn compliance with the_ Privacy At of01974, no peFsonally identifying informatio will be relea'sed to anyone.

We thinks= will finei.t interesting and invite your comments onthe questionnaire items. In addition, if yo%have any questions Ap
the survpy or need any'assistance_in completing the questionnairt,
please call (collect) 141-. Mark Waksberg or Mr. George K. Schueller at .(301) 881-5310. ... 4

It would be of gr,pat help if you wovId copplete and return the
questionnaire witthin tfte next five. days. If posiible, we suggest thatyou do it now, while you havg it in hand. We.believe the importance
of the study-will justify thd time you give to, it.

the National Science Foundation would greatly appreCiate your
cooperation in this survey.

Very truly yours,

C rles,e7,-;1:Nctor
i -ion of Science Resources Studies.

44V



1976 NATIONAL SURVEY OF.RECENT SCIENCE AND ENGINEERING GRADUWES
NATIONAL SCIENCE FOUNDATION.

DEGIW AND EMPLOYMENT.SPECIALTY LIST
4

Use this lidt for Questions 5 and 9. Find the number corresponding to the appropriate
major field and mark it in the space provided in the questionnaire.

BIOLOGICAL SCIENCE

01 Agriculture, all.fields
,° 02 Anatomy andrhisto1o.gy

03 Bacteriology
- 04 Biochemistry

05 Biology (general)
g. 06 Biophysics , .

07 Bat ny, horticulture, plant patholTii
g08 Ent mo kogy.

09 Fo estry, all kinds
10 Genetics
11 Immunology
12. Marine/animal or
13 MicrobiOlogi
14 Physiolog'y
15 Zoology
16 Other biologihcal

A ENGINEERING

life science

science

17 AeronautiCal, aerospace, astronautical
18 Agricultural
19 Architectural
20 Chemical
.21 Civil
22 Electrical'or 'electronic
23 Environmental, sanitary
24 General
25 Industrial

../26 -Mechanical
Metallurgical, material
Mining, geol., petro.

29 Nuclear
Operations research, systems

3t Technology' ,--'
32 Other engineering

PHYSICAL SCIENCE MATHEMATICS

41`

ARTS AND HUMA ITIES

51 Art, fine and applied
54 Englidh (language and literature)
55 'ForeiglikAanguage and literatuke
S6 HistorY
57 Journarism, all fields
58 Music, all fields
59 Philosphy, all fiels

BUSINESS

60- Accounting .

61. Business Administration (general)
62,. Finance
63 Marketing and sales
64 .Management, all'fields
65 Secretarial studies
66 Other business

EDUCATION

67 Art or music
68 ,Biological sciences
69 Business
70 Eletentary
71 'Mathematics-
72 Physical education or recreation
73 Physical sciences .

74 Secondary
75 Scienee education,, other
76 Special education
77 Other education

4,

W."

PROFESSIONS, TECHNMAL FIELGS

78 Archiecture or urban planning .

79 Clinical.psychologi
,80 Dentidtry
81 Drafting or-design, all fields

33
34
35
36
37

Astronomy
Atmospheric science' (meteorology)
Chemistry
Computer sc e and data processing
Earth scienc (geology, geophysics.)

821
83'
84
85
86

Home economies
Health technology (med., dental or lab.
Law pr pre-law
Library or archival science
Medicine or pre-medicine

38 Geography , 87. Nursing
39. Mathematics 88 Pharmacy,' A

40 Oceanography 89 Religion
41 Physics 90 Other health professions
42 Statistics 91 Other
43 Other physlcal sciences

OTHER
SOCIAL SCIHNCE

92/ Building trades
44 Anthropology 93 Comm-fixations (radio, T.V.)
45 Economics, all fields 94 Crafts (skilled), all fields
46 Linguistics 95 Law enforcement
47 Political 'science (incl.. 'gove.rnment, 96 .Machine operation

international relations) - 97 Military science
48 Public administratit 98 Other, not elsewhere classifled

'49 Psychology (all fiel s except clinical) 99 Undecidedt
50 Social work,.all fields
51 Sociology
52 Other social science 6 .(
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1976 SURVEY OF RECENT SCIENCE AND ENGINEEHISt GRADUATES
NATIONACSCIENCE FOUNLW1(1W

Date of Birth 2. Citizenship
%

4
USA . . 1

I
Non-USA . 2 II

MQ. Day Year (specify
country

f-ior-

3. Sex

Male
Female

.111-1110.

,

4. Race/EtPtUc Identification:

White/Ca asian .Puerto Rican/
Slack/Negro/or American 5
AfrorAmerican . 2 Oriental 6

American -Indian . 3 Other Asian . . 7

Mexican-American/ - Other (Specify) . . 8
Chicano , .,. 4 ED

5. List In the table below all undergraduate and
graduate iegrees, excluding horrary degrees,
than have been awarded to you. Please use
Specialty List on *Page 2 for major Weld and
number. )

.

TYpe of
:Degree

Granted
M4jor Field ,

(Use Specialties List)

Month Year 1ame Number
,

BaChelor's
,

Haste& .

DoctOrate .

t
.

PLEASE NOTE:that im items 6 -14a,,information is
yequested for the current year as of the week of

June 7, 1976

6: Whet was your employment status as of the period
indicated? (CHECK ONLY ONE CATEGORY.)

Employed full-time, science or
'engineering related positions .

EmploYed full-time, nonscience or
nonengineering related position .

Employed part-time. science or
engineering telated position. .

.Employed part-time, nonscienee or
nonengiheerine related position

Postdoctoral appointment (fOlow-
ship, tiaineeship, research
associateship. etc )

Unemployed and seeking employment 6
Unerploy I and not seekirw

emillOy vitt 7

Retired nd not employed r 8
other (S ecify): 9

1 D Go tn 7

2 Ill Go

3 rj Go to 6b

4 Ej Go to 6b

6a. If yno we;;-mpinyed toll-time during the s:eek of
June 7, 1976 in a position unreLated to f;cierlf:::

or eng/Weetoing, what was the MOST important reason
for taking the position?

Prefer nonsciende or nonengineeiing
position-

Promoted out of science or
engineering position

Pay is better , 4 3 Co to
Lncational preference 4 Q. 7
Science or engineering position
notsavailahle

Other (Specify):
5

fib. If you were employed part-time during the week
. of Juno 7,. 1q761, were you seeking full-time

employment?

Yes . . LU No . . .

7. Which eategory'belme best describes the type,of
organizat_ion of your principal.employment?
(CHECK ONLY ONE CATEGaRY.)

1.
*Business or industry 1 L2
Junior college, 2-year college, technical

institute. . . . , 2 El
Mkdical school

3Y--1
Pour-year college or university other
than medical school t 4

Elementary or secondary school system. . 5
Hospital or clinic' 6
U.S. military serVice, active duty, or
Commissioned Corps, e.g., UPHS, NOAA . . 7

U.S. government, civilian employee . . . 8
State government

9
Local or bther government t- 10
(Specify):.

International agency
Non-profit organization, other than

hospital,sclinix or educational
institution

Other (Specify):

P71

8. What wls the primary (A) and secondary (B) 4ork
activity related to your position? (CHECK ONLY
ONE BOX IN EACN COLUMN.)

to 6a A B
Management OP administration of:

Research and dvelopment
Other than research & development
Roth

Basic research 4
Applied research
Development of equipment, products,

systems data
Design

to 15 Teaching
to 15

Report or other technical writing,CO IS
editing

Production
Consulting

r.

114

Ce to 7
co to 15

Co

2

3

(Specify,:

5

6

7

8 -71:j

10 ADI

Quality control, inspection. testing. .13 1 :

Sales, marketing, purchasing,

Professional services to individuals. .12 _1

estimating

P
14 nn

. .
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9. From the Degree and Employ.ment Specialties List
on Page 2, select and enter both the number and
title of the specialty piTt closely related to
your principal employmehu. Write in your
speciajty if it is not on the list.

. .
Number Type of Specialty6

4
e

1 1 r-- "

10. Whai percent of time did you divote to each of
' the following activit!es?

;

V

Nanagement or administration of":
Research and developeent

Other than research and development

Basic research

Applied research

Development

Design

Teaching

Consulting

Production

Other (Spvcify):

Percent

TOTAL 100C

11. Please give the name of your ptincipal
employer (organization, company. etc., or, if
self-employed write "self.")., and actual place
of employment.

Ciy

Name of Employer

State Zip 'Code

12.. What was the basic annual salary* associated
.mith yoUr principarprofessional employment
ettring the week of June 7, 1976 0

$ a per.year.

*NOTE: Basic annual salary is your annual
salary before deductions for income
tax, social security, retirement,
etc., but does Pot include bonuses,
overtime, summer teaching, or other
payment for professional work.

If academically employed:

a. Xlieck whether salary was for 9-10 months

or 11-12 moaths El

b. What was 06 title of your position?.
,

Professor
IAssociate Professor F2

1

Assistant Professor . .... ... 3

..,-fastructoe 4

Lectures 5

Teaching Assistant 6

Research Assistant 7
Otfier (Specify):

13

boss no t appIy

13. Listed below are selected topic; of critical
national interest. If you devoted a signifi-
cant.proportion of your professional time
to any of these problem areas in the week of
June 7. 1946, please check the box for the on
on which you spent the HOST

Education:
Teafhing. . p .., .

r

Environmental protection, pollution
control

e w I

"Nko

Ne:lig
Defense''

Space
Crime prevention and control.
Food production and technology
Energy and fuel 9

Other minerArresources . . y 10
.

Co_Trunity development and services. . . .11

Housing (planning, design, constructionY.12
Transportatdon . IA

Other (Specify): 88

None of the above 14 [

.. ..

2

3

.5

6
7

8

Was any of yOur work in the week of June 7,
supported by U.S. Government funds!

Yes

2

Don't Know ., 3

4
19/.

Ob to 14

Go to



414a.

. .

.

,

J
,

If Jes, which of the foilowinK Federal agetcies
or-departments were supporting the work? (CHEcg

.

ALL THAT APPLY.)
.

NASA 31:

National Science Foundatiom .320

Environmental Protection Wncy. . . : . 33
.

Energy Research and Developioent .

Administration (AEC) 14

Nuclear Regulatory Commission 35
Agency forkInternational Development , 36

Department af Intro., . . . , 37

National Institutes of Health, HEW . . 38

Alcohol, Drug Abuse and Mental Health
, -

Administration, HEW .

39Office of Education, HEW, 60
Other HEW, (Specify): 410

El

.110

Department of Defense, 42

'Department of Commerce . 43
Department of Agriculture 44 [1.,

Department of Transportation 45
. .." Department of Justice i 46

Deparrment'of Honiisig and,Urban
Development - 479.

Other agency or department (Specify): 48

Don't know source agency 49 0

4/5. How many years of professional work experience,
inclUding teaching, have you had? .(Professional
experience tncludes those work activities in
which you have been engaged iequiring knowledge
of yourfield at the baccalaureate or equivalent
background.)

Years

16. Which of the following best describes your
current enrollment status? (MARK ONE ONLY.)

Not a student 1 D
GrOuate student (post baccaraureate):

[i].Part -time( 3

THANK YOU FOR YOUR COOPERATION. PLEASE RETURN THE.
COMPLETED QUESTIONNAIRE IN THE ENCLOSED POSTAGE PAID
ENVELOPE.. 0

I.



NATIONAL SCIENCE FOUNbATION
WASHINGTON. D.C. 20S50

a

August41978

Dear Gradtiete:

-We need yoibr help in a major national study of the Occupational
experiences of graduates,in,Science and Engineering who have been in
the labor market for "several years. This project, sponsored by the
National Science Foundation and the U.S. Department of Energy., will
obtain information from a scientificalay chosen sample of 13,000
persons)who earneetachelor's'or Master's degrees between July 1, 1971
and June 30, 1972. The sample consists of graduates in engineering
and natural, physidal, or social s ence. You are one of those chosen
to be in this ftudy.

The purpose of this stud ompile national statistics
which will allow an appraisal loyment and educational
characteristics of sdientists an eers graduating in 1971/72.

The resulting information will permit the Federal Government,
universities and others to formulate acience policies arid programs
and to make evaluations with regard tattle science and engideering
madipower potential of the nation. 41.ow'

The questionnaire oh the following wilktake about 20-15
minutes ofAyour time-pp complete, and a ge-paia envelope addressed
tb *motet, Inc.,is enclosed for its return. Weatat, Inc. has been
selected by the National Science Foundation to assist in carrying
outethis survey.

1

P.

Me wish you to know that your completed questionnaire will be
seen only.by the immediate research staff and will be used for
statistical purposes only. In compliance with the Privacy Act of)
1974, no personally identifying information,will be released to anyone.

We think you.will find it interesting and invite your ts
on the questionnaire items. In addition, if you have any q172:17:ns
on the survey,or need iny, assistance in completing the' questionnaire,
please call (coliect)' Mr..Mark Waksberg or Mt. George KE Schueller at
(301) 881-53104 - 4

It would be of great hel.p if you' wouletcomplete and return the
questionnaire within the next five days. If possible, we suggest
that you do it now, while you have it in hand. We believe the impor-
tatice of the study will justify the time you give to .Ct.

The National Sciehce Foundation and the U.S. Department of Energy
would greatly app

Jreciate

your cooperation in this survey.
4,A

-

-

Very truly yours,

410.M.1

Ch . Falk, Director
Division of Science Resources Studies

This information is solicited undir thp authority of tile National.
Science Foundation Act of 1950, as amended. All information you
provide will be treated as confidential and will be used for statistical
purposes only. /nformation w 11 be released only in the form of
statistical summaries from tch it will be impossible to identify
information aboutiany.par cular person. Your response is entirellt
voluntary and your failure to provide some or all of the requested
information will in no way adversely affect you.

1
6

AL i



MS SURVEY OF RECENT SCIENCE AND ENGINEERING GRADUATES

'NATIONAL SCIENCE FOINBATION TNE DEPANTVIT OF ENERGY

DEGREE AND EMPLOYMENT SPECIALTY LIST

Use this list for questions and
-and-mark it in.the space provided

15. Find the number corresponding to tHe appropriate major field
in the questionnaire.

f-
AGRICULTURAL SCIENCE

001 Agronomy
002 Animal/Dairy/Poultry Science
003 Horticulture
004 Range Management
005 Forestry
006 Other Agricultural Sciences

BIOLOGICAL SCIENCE

007 Anatomy and Histology
0013 Bacteriology
009 Biochemistry
010 Biology, General
011 Biophysics
012 Botany. Plant Pathology
013 Entomology
014 Genetics
015 Immunology
016 Marine Science
017' Microbiology
018 Physiology '

019 Zoology
020 Nutrition (exclyáingHome Economics)
021. Pharmacology
022 Other Biological Science

ENGINEERING
g'

023 -Aeronautical, Aerospace, As
024 Agricultural

Architectural
Ceramic.
hemical

1

Electr cal or Electronic
Envirorental, SanitarY
General
Geological
Industrial

4

,027
028
029
039
CCII

032
033
034
035
036

437
038
039
040
041

Mechanical
Metallurgical. Matetials
Mining
Nuclear
Operations Research, Systems
Petro
Technology 1Bachelor's level)
Other tngingering

SOCIAL4FIENCE

053 Anthropology
054-1Economics, all fields
1155 Linguistic$
056 .Political Science (including Government,

International.RelatiOns)
0571 -Public Administration

058. Psychology (all ftelds eiçept
059 \,,S1:ial Work, all fiel

060 iology
061 . :riminology
062 Jrban Studies
063 Other Social Science

ARTS AND HUMANITIES

. 064 Art,'Fine and Applied
065 English (Language and Literature)
066 Foreign Language and Literqture
067 History
068 Journalise, all fields
069 Pbsicft all fields
070 Phil ophy, all fields
071 Othe Arts and Humanities -

BUSINPIS

072 Accounting 0 ,

073. Business AchaVstration, General
074 Finance

1
5 Marketing and Sales .

6 Manageoent, airfields
7 Secretarial Studies

078 Other Business

EDUCATION

079 Art or MUsic Edacktion
OBO Biological Science Education
081 Business Education
0112 Elementary Education
0113 Engineeribg Education
084 Mathematics Education
085 Physicar,Educatiod or Recreation
086 Physical Sciences Education
087 Secondary Education
OBB Science Education, Other
089 Special Education
,090 Other Education

PHYSICAL SCIENCE, MAT)EMATICAL SCIENCE

042 Astronomy ir

043 Atmospheric Science (Meterologv)
044 Chemistry

Computer Science and Data Processing
tarth Science (Geology. Geophysics)
GeogLiphy
Mathematics

049 Oceanography.
050 Physics

4 051 Statistics
052 Other Physica) Sciences

OTHER

OTHER

091
092
093
094
095
096
097

. 098
099
100
101

102
103
104

1

PROFESSIONS, TECHNICAL FIELDS

Architecture or Urban Planning
Clinical Psychology
Drafting or Design, all fields
Home ECOMNRics
Health Technology (Medfcal, Dental,
Dentistry
Medicine or .Pre-Medicine
Nursing *

Pharmacy
Other Health Professions
Law or Pre-Law
Library or Archival Science
Religion
Other

105 Building Trades 109 'Machine Operation
106 Communications (Rahav TV) 110 Military Science
107 Crafts (Skilled), all fields 111 Other,-not elsewhe e classified
108 Law Enforcement

I
2 A

Lab)



R'
OMB NO. 995 - 78016

Expires March 1079

1918 SURVEY OF RECENT SCIENCE AND ENGINEERING GRADUATES

NATIONAL SCIENCE FOUNDATION AND THE U.S. DEPARTMENT OF ENERGY

I. Date of Birth .

NEN
No. Day Year

2. Citizenshtp

USA 1 011

*an-USA 2 Li
(specify .

oountry):

3. Sex

Mal e 129
Feu Ile

4. What is your racial background?

American Indian or Alaska
native A

1Asian or Pacific Islander. 2
Black 3

White 4

,

4a. Is your ethnic.
heritage Hispanic?

Hispanic
origin ... 1 0

Not of -
Hispanic
orioin ... 2 0

9.
e-_

ka
tiow'many years of rotessional work experienA..including
teaching, have yo d? Wrofessional experience,includes
those work activ es in which you have teen engaged re-
quiring knowledge of your field at the baccalauneate or
equivalent background.) ,

Years

PLEASE MgTErthat in itows 10-22 irifornation is,ragarsted Pr the'

current year as of the oak ofAugust 7, 1978. f

S. What is your marital status?

Single, never married .4
Separated, divorced, or widowed 2

Married 3
a

Se. Oo you have any children?

No .. 1

S.

firs, under .

age 0 .... 2 0

Go to 6

Yes, 6 years
,of'age or
over- 3

6. Are you rysically handicapped?

Yes ......1 0

6a.

No 2 0 Go to 7

What is the nature of your hadicap(s)? (Mirk as many
as a0Fily.)

Visual
Auditory
Orthopedic
Other (Specify);

7. Which of the following best describes your enrollmeet
'status as of the week of August 7, 1978? (Mark one

only.)

Not a student
Graduate,st4dent (post baccalaureate)

Part-t
Undergr te student

1

2

3

4

8. llst in the table belowall undergraduate and gradUake
, degrees, excluding honorary degrees, that bave-been

awarded to yow. Please use Specialty List on page 2 for
major field and number.

Degree

,

.Granted
*ajar Field

(Use Specialty List)

Month 'Year Name Number
,

Bachelor's,

Master's

Doctorate

_.._

Other
(SpeoiN

, _

10. What was your employment status as of the period indicated?
(Check only ONE category:1

Employed full-time, science or
i .

engineering-related posftion .,..I.,.. 1 0 Go to 11
Deployed full-time, nonscience or

nonengineering-related positfon ' 2 0 Co to ith
Deplored part-time, science or .

engineering-related position .....- 3 0 GO to leb
Deployed part-rime. nonscience or .

nonengineering-related position 4 0 Go to 10be
Postdoctoral appointment (fellowship, .

traineeship, research associateship.
.

etc.) 5 DI Go to' fl

Unemployed and seeking emPloreent '6 11U
Not employed and not seeking

Go to /at
, and.19,tf

employment 7 Go Ao 10e.
Retired and not employed 8 GO to 2.3

Other (speuifv): 9 GO to 11

10a. If you were employed full-time durinl the week of
August 71 1978. in it pos4eion unrelated to science qr
engineering, what was the MOST important reason fOr
taking the positioV n?

i
Pt

Prefer nonscience or nonengineering
Oosition 1

Promoted out of science or eggineering
position 2

Pay is better 3
locational preference 4-

Go 62,11

Science or engineering position not
. 4

Other (Speoifr):
available

10b. If iou were employeb part-time during the week of
August 7, 1978, were you seeking fu -Om!
employment?

Yes I 0 No 2cJCotoil

10c. If you were unemployed and seeking employment dmr(pg the
week of August 7,1'1978, was your job search restrietedkby-

Geographic location 1

Family responsibilities 2 /-
Need for part-time employment, 1
Other (Spacifid: 4

10d. Mow many weeks, duriag the period of umm4ployment ending.
with the week of August 7, 1978. were you unemployed and .

seeking work?

"eetr
Go to 23

9



law

Oe. If you were not employed and not seeking werk during
the week of August 7, 197g, what was the most
important reason.formt seeking work?

Full-time graduate student
TemporaiIly absent for health or

personal reasons
Tending to family,responsibilities 3

Could not find work or believed no
job available in my field 4

Insufficient financial inceltive 1
On layoff 6
Other (Specify):

to 23

11. Whilph.category below best describes the type of organi-
zation of your principal employment during the week of
Augrt Ts 1978? (Check oral ONE category.) /

Busine4s or 1ndustry 0 1 El .
. Junior colle , 21-year college, tecgnical

institute 02
Medical school 03i]
Four-year college or university other than
medical school 04

Elementary or,secondary school system OS
Hospital or clinic 06
U.S. miitsry service, active duty, or
'Comm1ssione4orps, e.g.. USPHS, NOAA 0.7

U.S. governnent4 civilian employee 08

Weal or other government (Specify):
State government 09

10

InternationaT agency II c]
Nonprofit organization; other than hospital,

,

clinlc, or educational institution 12 9
Other (Specify): 13

2. Please give the name of your principal employer
(orianization, Company, etc.., or if self-employed. .

write !self"), and actual place.of employment,during
the week of August 7, 478.

Mame of Employer

*ity state

13. What perc nt of working time did you devoteI
r ,

the foll trio activities during the week of
August 7, 1978?

to each of-

Percent
Management or administration of research
and development 01

" Management or administration of other
than research and development 02

Teaching and training -. preparing and
teaching cours,s, guiding and counselOT
.students or trainees 03

Bask research 04

Applied researcn 04 5

Development -- produet, process,
technical development

Report and technical writing, editing,
information retrieval

Clinical diagnosis

and

Design -- of.aguipment,. processes, modets

Quality control, testing, evaluation, or0
.inspection

Operations -- production, maintenance,
construction. installation

Distribution -- sales, trafflc, purchasing,
customer ape public relations

Statistical work -- survey work, ?ore- .

casting. statistical analysis ........ 13

Consulting 14

Computer applicatiogs .16

Other aetivities(4.ecipp:

06

08

09

Total. 100%.

. .

14. Among all the activities.marked above, which was your
% primary and which was your major secondary activity?

(Fill in the appropriate cod; nuft0ere -- 01 to 16 --
frc'mQ. 13.)

Primary work activity

Major sesondary work activity.

I 1 I

f
4.4

ft



IS. From the Degree and Employment Specialties.list on
page 2, select and enter both the number and.titre of

cialty most clowly related to your principal
nt during the week of August.1

P e s 'write in your specialty it it is not on the
list.

Type of Speclalty

-

IS. -What was the basic annual salary* associated with your
principal professional employment duriog the week of
Augpst 7, 1918?

per year

*NM,: &laic annual salary is your annual sear9,before
4!!uctions for inrcme tax,. social "t:DEUrity,

etc., but does not im.lude bonuses,
overtime, snorter teaching, or other payment fOr
'proPassiorial work.

Go to
I6a. 'Were you ldemically Yes ... 1 and 16c -

.16b

employed? NO .... 2 Go to 17

16b. check whether salary vas for: 9-10 months 1 ri
1.1-12 months 2 Di

I6c. What was the title of your position?

Professor 1

Associtte professor 2

Assistant professor x 3

Instructor i." , 4

Lecturer 5

Teaching assistant / 6

Reseatfh assistant .. 7

Other.(epectfy): 8

1
17. Wit; any of your work in the

. .

week of August I, 1978
supported by q:s. government

-fUnds?

te

174. IF YES to 17, which of Chip following federal agencies
or departments were supporting the work?.. (Check all
OW apply.)

Agency 1bIntergationa1 Develop ment 01

Environmen Protection Agency 02
National Aer autics and Space

Administration 03
National Endowment for the Arts 04
National Endowment for thrHumanities 05
National Science Foundation 06.
Nuclear Regulatory Commission 07
Smithsonian Institution 08
Department of Agriculture 09
Department of Commerce 10
Department of Defense 11

Department of Energy 12

Department of Health) Education, and Welfare:
4ational. Institutes of Health 13

Alcohol, Dr4g Abuse, fuld Mental Health

Other (Specify): 17

, Administration 14

National Institutes of Education
Office of Education 16

Department of Housing and Urban Development .. 18
Department of the Interior . 19
Department of. Justics 20
Department of Labor 21

Department of State 224

Department of Transportation 23
Other agency or department (specify)* ' 24

Don't Vnow source agency

,
Yes ... 1

Don't Go to 18
know., 3 0

Go to 17a

18. Listed below are selected togOcs of critical natiepal
intetest. If y devoted a significant proportion'of
your professi time to any'of these problem areas in
the week of Au t 7 1978, please check the box
foe the ONE.on Ich yeu spent the HOST time.

Energy and fuel 01 Go to 19
Health At. 02

Defense 03
Environmen101 protection. pollutipn

Crime prevention and coArol e

control
rducation OS
Space 06

Fq04 and other agricultUral
'Products ' 08

Natural resources, other thin fuel
f or food 09
Community development and services 10
Housidg (planning. desigo.'

cons4ruction) 11

Tnansportation, Communications 12

Cultural life 1.3

Other area (Specify): 14

Does'notapply 88

,

S

P

tit%`, 0"00411,11,*Ti° k



19. lease check your best estimite of the percent of your
fessional time during the weeeof Aqgust 7, 19711k
t was devoted io energy and fuel.

100 percent 1

75 to 99 percent 2

50 to 74 percent 3

25 to 4 ent 4

24 ent or less 5

20. From the tist below, check the ONE energy source that
involved the-LARGEST proport1on'f yojar energy-related
work during the week of August 7, 19P8.

.'

Coal and coal products 01 0
PetroleWn (including oil shale and tar

t

sands) ,

Fission
Fusion 05
Ilydroenergy

04

04

06

Natural gas

Direct solar (including space and water

H

heating, thermal, electric)
Indirect solar (winds; tides, biomass, etc.)

Geothermal
Other (Specify): 10

.e.

21. Please read the follbwing 11%X df energy-related
activities and check the item(s)-Nbat best describe the
activity(ies) in which you were engaged daring the week

of AugUst 1e,1978. (Cheek etthdt apply.)
,

Exploration 01 Di
Extraction (gas, oil, mining) J 02

Manufacture of energy-related components
or products '03 0

Fuel processing .(includinq refining and

enriching) -04 0
. 'Nflectric power generation OS u

Transportation, transmission-, distribution
of fuel or energy. -06

Energse storage 07
Energy utilization, management. 08
fuel reprocessing or disposal 09

,
Energy conservatpn -A.", 10
Environmental impact (health, economic, etc.) 11

Education, training , 12

'ther (Specif)#): 13
P

22. Please enter the weber of the activity from the above
list that best describes the activity in which you
spent most of your energy-related time. tha

appropriate oode !umbers -- 01 Go 13 -- /romp. 21.)

U.
23. Thank you for completing this questionnaire. Please return the completed form in the enclosed postage-paid anvelope.

If you hue any commegts on the Content of this questidnnaire please state them here.

V 1%
t,

11,

aat

d

4 4.

r

6 '
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S-CIENTIFIC
MANPOWER
COMMISSION

Dear tol league:

A Participating Organization of the

AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE
1776 Massachusetts Avenue, N.W.

Washington, D.C. 20036

May 8, 1778

202-223-6995

202-467-4325

We are seeking your help to carry out one facet of a study of.tilb labor-force
participation of women trained in science or engineering, and their utflization in
the workforce. This study, supported by the National Science Foundation, will
examine a number of questions.

What is the work experience*of women who graduate in scieriee and engineering?
Are they less likely than men or than women who graduate in other fields to pursle___,
a career? If so, why? How do the-factors dnd impediments,influencing the pro-
fessional career of a woman scientist or engineer differ from those affecting Men
with similar education, or Amen in other fields?

The impetus for-the study is a disturtiing statistical finding by the National
Science Foundation that almost half.(47%) of all women scientists and engineers were
voluntarily out of.the workforce in 1974, compared to only 12% of the men, and
compared to 36% of all women with four or more years of college. Our purpose is
to determine whether this finding continues in data for later years, and to examine
reasons for the temporary or permanent withdrawal from the labor force of Wbmen
trained in science and dhgineering. The findings will result in recommendations
designed to improve professional opportunities for women in these fields.

In addiiion to analyzing data from otherstudies, we are contacting a small
and select sample of women graduates in chemistry and engineering over the past 20
years, with Assistance from their colleges and universities.

V

As a graddate in'emgineering from Purdue University, we hope you.will
help us to accomplish this part.of our study by completing the enclosed questionnaire
and returning it in.the self-addressed envelope before June 2.. All responses .

will, of coUrse,-be-kept fully confidential. Neither individual respondents nor
participating schools will be identified. If you would like a summary of the
ftndings, please write your name and address'on the enclosed label and return it
with yourTestionnaire.

Whether you are a former, present or aspiring re-entrant meMber of the science
and engineering workforce, we need your help. This questionnaire represents a,

sizeable intrusion in your busy schedule,_but we hope you agi.ee that the goals of
the.study justify the effort.

American Anthropological Association
American Association lor the Advancement of Science
'American Astronomical' Society
American Chemical Society
American Institute of Biological Sciences

Federation ef American Si:citifies

Sin

Bettyfti. Vetter
Executive Director

'American Institute-of Chemists
American Institute of Physics j

. American Psychological Association
American Statistical Association
Conference Board of the. Mathematical Sciences

for Experimental Biology

J\((



SCIENTIFIC MANPOWER COMMISSION
4STUDY WOMVA_WDUATES IN SCIENCE AND ENGINEERING

1. OF BIRTH 2. MARITAL STATUS: L:7 Single,'never married (Go to question 4)
De Separated, Divorced, Widowed .

AL7 Married
Mo. Day Year

3. PARENTAL STATUS:.

A.

A. If nOw-or formerly married, check his highest education:

L:7 Some High School C:7 Bachelor's Degree
r:7 High School Graduate _0 Master's Degree ,

L:7 Smme College 0 Doctor's or Professional Degree'
B. Husbra's occupation is: Latn a field closely related ta mine.

(wag)1:7A a field somewhat related to mine.
E7in an unrelated field.,

Number of Children
1111111111021111111111M
IMIrjananulial
Mill,,ne

1 ne 111111 1111111111111
wo - 11111111111111P=
ree or more 111111. 111111111111

S. Are you physicOly handicapped?

6. 1110H1R EDUCATION

4. RACE/ETHNIC IDENTIFICATION

401 White/Caucasi4n
DO Black/Negro
tri A4rican Indian
L=7 Hjspanic

Yes L=7 No - f-/ Asian

e.e or Universit Years Attended Ma or Field De. ee & ear

....
.

.

. . .

.

.

..-

Al

1. CURRENT EMPLOYMENT STATUS (Check and complete one answer, A through G)

L:7 A.. Employed in salence or engineering position E7Full.time £7 Part-time
.. If part-time, are you seeking full-time employment? 1:7 Yes ffj No

(Gp to question 8)

tmployed in non-science/eggAneering position L=7Full -time EAP4rt -time
1. If employed part-time, are you weking full-time employment? /;7Yes L=7No
2. Reason for accepting position unrel4rted to science or engineeringl

[27 a Prefer non-science or non -engineeringposition
L:7 b Prodoted out of science/engineering position

de.

, 17 c Better salary in non-science/engineering position
.

.

L=7 d Location of job preferred oier other considerations
L=1 e Science or pngineering job not available
(7 f) Other (Specify)
(Go to question 8) V. -

I.
.

.L:7 C. PostdoctoraT Appointment (fellowship, traineeship, etc.) (Go td question 8)

(3 .D. Unemployed and seeking emOloyment, E7Full -time C/Part -time E7Either one
- Major difficulties in finding employmentw(Check all that apply)

L=1 a) Finding a suitable job in my field
(7 b) Lack of geographic mobility
£7 c) Finding adequate child care .

*. e Salary offers+ave. been too low to be acceptable

I:7 di M profession skills are out of date or rusty .

y al]

1:7 .0.

17 f) Sex, age and/or race discrimination
1:7 g) Anti-nepotism rules'
0[7 h) Other (Specify)
(Go to question 8) A ti

(nyFRI

4
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7. CURRENT EMPLOYMENT STATUS (continued)

L=7 E. Unemployed and not seeking employment'

1. Major reasons for not seeking employment (Check all that apply)

L=7 a) Pregnancy and/or desire to devote full-time to.family

1

17 b Graduate Student E7 full-time E7Part-time .

L=7 c Na suitable job in my field-

1:7 d Professional skills are out of date or rusty
I:7 e) Unfavorable-family attitudes toward my career involvement

-1:7 0 Geographical location of jobs
L:7 g) Salary offers too low to be worthwhile

, L:7 h) Demands,of husbanCs career

\ £7 1) Anti-nepotism rules

.11-7 j) Person4I negth.reasorp
L:7 k) Other (SpecPyl

2. ,)o you Olan to return to the labor force? L:7Yes L=7No (If No, go to 8)

If yes, whin? .
(Date)

a) Do you expect to seek a job in science or engineering? L=7Yes /27No

b) Do you expect to need'refresher courses in sciente/engineering? E7Yis

(Go to question 8) tZ7No

. L:7 F. Retired and-Not Employed (Go to question 8)

L:7 G. Other (Specify)

8. PROFESSIONAL.WORK EXPERIENCt '(Exclude casual or temporary jobs andOart-time work while

an undergraduate student)

A. Have.you. ever been professionally employ4d?-127Yes /77No (If no, go to question 9)

B. Work History (List in )tder, present or most recent job first)

DATES.

From

J08 TITLE PRINCIPAL ACTIVITY TYPE OF EMPLOYER

To See Codes See Codes

SALARY .

.

Start Finish

1. "

2t-

.

.

.

3 .

. .

_ .
.

4,
.

.
,

Principal Activity

01 Teaching
02 Research, Development
03 Technical Management
134 Non-technical Mecagement
05 ComOuter Applications
06 Consulting
07 Other Professional Practice
08 Sales, Marketing, Service
09 Writing, editing, etc.
10 Secretarial, Clerical

. 11 Other (Specify)

Type of Employer

01 College brIuniversity
02 Elementary or Secondail School
03 Private Industry or busines;
04 Feder#1 government
05 State or local government
06 Non-profit organization (Other than

educattonal institution)
07 Self-employed
08 Military service
09 Other (Specify)

C. 'For jobs listed above, circle the number indicating relatedness

highest degree-field.

Job 1 .

2
3

4

of job to your

RE I. IRED HIGHLY RELATED

WHA
RELATED RELATED

1 2 3' 4

, 2 3 4

1 2 3 4

1 2 3 4



3. PROF SIONAL WORK EXPERIEN

- 3

(continued)

O. r of years since baccalaureate you have worked in a stience or engineering job:
Years., Full-time Years, Part-time

umber of years since baccalaureate you have worked in non-scienCe/engineering job:
Years, Full-time Years, Part-time

Number of years hot employed since bachelor's fiegree:

9. CA ER INTERRUPTIONS

Since completing your baccalaureate degree,..have YOu e4r been away. from full-time
empToyment for six months or more? Z=7Yes L=7No (If No, go to question 10)
How wy iuch break% in employment have you experienced?

What was the longest such break? (Years) (Months).,
D., How long Was the most recent break? (Years) (Months).

r (years)

E. Whet-wire.-the i-ftasons for these breaks? {Check all that apply)

%,.

.

.

.

,

Longest Break Most Recent
if eliffprprit

.

All Othel
Rroaks

.

a
,

Return.ta school
.

.

b GettinTMarried . .
.

.,

C Pre na c .._
. 0

*,
esire to devote more time to family

.

___
fhe Changlng professional field

f Personal health .
_____. -,-

9 Geographical move .

h Lost jobt could not find another .

.

L. i Other (Specify)

F. Did you return to..prófessional employment after mest,recent break?'
L:7 Yes .1=7 No OCurrently seeking employment

10. CAREER DEVELOPMENT: To what.extent have the following factors had a.negative effecton your career development and/or involvement?

46

.

.

Not. .

'Applicable
LittTe or
No Impact

--Moderate

Impact
Major
Impact

A. InadeqQate funds for education
B. One or more young children.at home .

C. Inadequate household heTp
. 1

D. Attitude of family aciainst career'
b-

,

,
E. Attitude of friends against career

,

,
F. Little financi& incentive to wor

-G. Unsatisfactory jog opportunities
H. Dempnds of husband's career

_

-I. Other demands on time (faMil , social .

'ersonal hea th
K. Sea, r e-or ediscrinnnation

.

U. ographica ocation of jobs .

M. Travel demands of job

\

PLEASE ADD ANY OTHER COMMENTS ON THE BACK OF THIS PAGE. THANK YOU FOR YOUR TIME.

Please return completed ouestionnaire to:
Scientific Manpower Commissibn NAME
1776 Massachusetts Ave., N.W. (Optiona))
WaOington, D.C. 20036 ADDPESS

At I


